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IIMCbMO B PEJAKITHIO 


B moet cratpe (A. WV. Cene3ues, «<O cbyHKuuax, MOHOreHHbIX H@& 
HHre He MJIOTHBIX 3aMKHYTHIX MHOXKeCTBaX H MHO*KecTBax TuNMa F,»), Mo- 
memeHHo B JIAH, tr. 108, Ne 4, 1956 r., B thopmyaupopKe Teopempl 3 
MHOIO He OblJIH YKa3aHbl MHOKECTBA, TO KOTODbIM OepyTcaA MpoH3sBOLHEIe. 

Teopemy culeqyeT POPMYJIMpPOBaTb TAK: 

Ecau nocaedogamenonocms monoeennolx Ha mHoocecmee F muna C gynxk- 
yult fr(Z) (n= 1,2,...) cxodumca paeHomepno K dynkyuu f(z), mo Ha MHO- 
acecmee Em ama GynkyuA umeem npouseodHoele no mHoocecmey Em OO m-20 
nopAOKa BKAWUUMeAHO, npiuwem 


(m) (2) =f (2) = SL _ fae 
i ) LE in ( ) 2 2ni 4 (Cay (8’) 


B wacmnocmu, npu ebinoanenuu ycaoeusn (7) Oan atoboeo m gynkyua f (2), 
ABANIOWAACA Ha mMHOsecmee F muna C npedenom paeKomepHo cxodawetca 
NOCACOOBAMENBHOCMU PAYUOHAAGHOIX PYyNKyUtL, noumu ecroOy becKonerno Oudde- 
peryupyema Ha mHooecmee F no mnoocecmey E’, E’ C F,w(F —E’)=0. 


A. H. Ceaesnee 


T-100389. Mogznucano x neuatu 16/X 1959 r. Tupax 5400 xs. Sax. 2219 
Popmat Oymaru 70X1081/,6. Bym. 1. 72/g. leu. a1. 19,8643 BKaefiku. Yu.-uan. a. 20,5 


De 
<-a Tunorpapua Usnateapcrsa Axagemun HayK CCCP. Mocxsa, Illy6uncxuit nep., 10 


Hoxauayge Akanemun nayxr CCCP 
1959. Tom 129, Ne 4 


_MATEMATHKA 


B. T. BAHOKYPOB 
OBOBUIEHHbIE MPOCTPAHCTBA JIEBEFA 


(IT pedcmasaeno axademuxom A. H. Koamozoposeim 18 V 1959) 


B. A. Poxann B pa6ore (1) nocrpou teopuio upoctpaucts Jle6era, 130- 
Mopdupix mod 0 orpesxy [0,1] c o6punol mepoi JleGera Ha Hem. 

[log o606mennHpim mpocrpancrsom JleGera MbI OyqemM NOHUMAaTb MpocTpaHcTBO 
E c nmowHow Mepol m, YOBJIeTBOpsIoWlel cnenyiomlum ycnoBpusm: 1) mE = 1; 
2) WA smoObIX AByX TOWeK x Mu y u3 E HaiimeTca Takoe M3MepHMOe MHO- 
*ecTBO A, uto x € A, y € A; 3) bakTop-mpocrpaucrBo E no m1060my u3MepHMomMy 
pasOveHulo MpoctpanctBa EF ecTb mpoctpancrTsBo Jie6era B cmpicvie B. A. Poxanua. 
‘Ompeyemenue NOHSTHH u3sMepHMoro pa3OueHuA MM CbakTOp-MpocTpaHcTBa cM. 
B (7).) Mcnoub30BaB pzpyroe ompeyzeneHue oGo6uleHHOrO MpoctpancrBa JleGera, 
Mbl PACCMOTPHM HeKOTOPbIe ero CBOMCTBa WH MOKaxKeM, 4YTO 3TO ONpesemweHue 
WaeT B W3BECTHOM CMbICIe ONMCaHHe BaxkHelero KsJacca Mep, 3a aHHbIx 
B TOMOJIOTHYeCCKUX TMIPOCTPaHCTBax. 

B § 2 paccmMatTpuBatoTca HeKOTOpble CBOMCTBa BePOATHOCTHBIX Tpoleccos, 

OMpeesJIeHHbIX B OOOOWLeEHHOM TipoctpaucTBe JleOera. 
§ 1. IIpupenem azpyroe onpeneneHne o6o6uleHHOrO mpocrpancTBa JleGera. 
Ilyctb $— 6yneBckanA anreOpa C KOHeYHO-afAMTHBHOM Mepon m. IIpencrapuie- 
Huem {E,R, V} anreOppr B Mpbi Oyyzem Ha3bIRaTb MpoctTpancTBo EF c asmre6po R 
MHOxKecTB U3 E, u30mophdHol B (V-H30Mopiu3M) MU TaKOH, 4YTO JIA JOObIX 
ByX Touek x uM y u3 E natigerca takoe AER, uto x€ A, yE A. Hpumepom 
MpeACTaBJIeHHA MOXKeT CJYKUTb lpeycTaBsenwe Crona, Aa KoTOporo FE ectTb 
MHOXKECTBO BCeEX TOMOMOpPdH3MOB asireOpbl B B OyweBcKylo asredpy Bo, cocTos- 
WLYIO W3 BYX 2uemeHToB O ul, u KaxkomMy a€B cooTBeTcTByeT MHO*KeCTBO A 
reX TOMOMOpH3MOB, KOTOpble MepeBoAAT aleMeHT a B | (cM., Hampumep, (*)). 
Beakoe ypyroe mpenctapmenue {E’, R’, V’} MoxeT paccCMaTpHBaTbCA Kak YacTb 
CTOHOBCKOrO mpeyctapmenun {F,R,V}, umenHo, E’ CE u gan smodoro 
meV, = Ve ye’. 

Mobi cKaxKeM, 4TO MpoctpaHcTBo E c Mepol m mopoxeHO MpeLcTaBJeHHeM 
(E, R, V}, ecu Mepa m nmomyueHa MpoouKeHHeM Ha HaHMeHbILyio o-asreOpy, 
comepxantyio R, Wu MOCJeLYIOUW[HM MOMOJHeHHeM KOHEYHO-aHTHBHOW Mepbl 71, 
3a\aHHOK Ha R. 

Ilyctp {£1, Ri, Vi} u {Es, Re, Ve) — ABa mMpeacTaBsenuA auireOppl B 
a {E, R, V)—ee cronosckoe mpeycrapuienne. JLia m000K nogasmreéppr B’ cB 
603HauUM Yepes S (%’) MHOxKecTBO Tex FoMoMopusmos x € (Ey\NEs) U (E2\Fi), 
JIA KOTOPbIX He HalifeTca HU OLHOFO romomopu3ma Y € FE, 1) E.2, copnagaroujero 
ax Ha SD’. 

Mot 6yeM roBopuTb, YTo MpezctaBsenHA {Fy, Ry, Vi} u {E., Re, V2} OMHOFO 
runa, ecau faa mo6ol cuerHol nogamredppl B’ cB S (B’) uMeer Mepy HyJb 
B mpoctpauctse EF, MopoxJeHHOM CTOHOBCKHM MpeA\CTaBJeHHeM LE eves 
COOTBETCTBeEHHO [Ba IpocTpancTBa Cc Mepol HMeloT OHH THI, €CJIH OHH 
1OPOXKJCHLI OLHOTHMHDIMU MpescTaBeHHAMH HeKOTOpOH Oy sJeBckoOH asireOppl 
> MepoH. . 

IIpocrpanctea, MopoxkAeHHble OHOTHMHBIMM MpeCTaBNeHHAMM CYeTHOH 
jyeBckol auireOpbl, u3omopdxEr mod 0. 
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TIpocrpaucrso c Mepoii ecTb o6o6meHHOe mpocrpaHcTBo JleGera, ecJIH OHO 
MOpoxwKLeHO mpescTaBseHHeM OHOrO THMa CO CTOHOBCKHM IlIpe/{CTaBJIeHHeM 
6yeBCKOH asreOpbl C Mepoi. 

TIpocrpaucTBo, MopoxeHHoe mpescTaBeHuem Tua CroHa cueTHOK Oy J1eB- 
cKoll aslre6pbl c Mepoli, ecrh mpoctpancrso Jle6era B cmpicne B. A. Poxsuua. 
S3ametum, uTo oO606uleHHOe mpoctpaHcTBo Jle6era, OAHOTHMHOe C OOBIYHbIM 
mpoctpancrgom Jle6era, MoxeT H He Obirb OObIYHBIM MpocTpaHCTBOM JleGera. 
TlpumepoM MoxkeT cay2KUTb O606meHHOe MpocTpaHcTBo JleG6era, MopowTeHHOe 
CTOHOBCKHM [peycTaBsleHHeM aJIreOpbl BCeX H3M€PHMbIX MHOKECTB OTpPe3Ka 
[0,1], uMmeromlee THM 9TOTO OTPeska. 

O6o3Hauum uepes © pas6ueHHe mpoctpaHcTBa E Ha Helepecekatoulveca 
MHOxecTBa H yepes E/C—daxtop-npoctpaHcTBo mpoctpaHctsa E mo pas30ue- 
Huo © c Mepoilt mz, HHLYuNpoBaHHoH B E/€ Mepolt m. B o606mujeHHOM MpocTpaHcTBe 
Jle6era (baKTop-mpocrpaHcTBo mo wOOoMy ero pa3OHeHHIO TaKxKe ECTh OOOOMIEH- 
Hoe mpoctpanctso JleGera. Ilyeth S—nogasre6pa u3sMepHMbIX MHOKeCTB 
mpocrpaucrsa E. O6o3Hauum uepes €(S) pas6uenne npocrpauctsa FE, nocTpoeH- 
HOe CJIeYIOWLMM OO6pa3som: 3.JIeMeHT pa3sOveHua €(S) cocroHT H3 BCexX TeX 
TOYeK, KOTOPbIe OHOBPeMeHHO MPHHaexKaT WIM He IpHHaJeKaT BCAKOMY 
mHoxecTBy AES. 

Msr 6yqeM Ha3biBaTb asre6py S dyHaMeHTaJIbHOH, CCH JIA BCAKOTO 
H3MepHMoro MHOxKecTBa A, ABJIAIOULeroca CYMMOl 3JIeMeHTOB pa3sOneHua C(S), 
cyllecTBYIOT C¥eTHaA Mogamre6pa S’ C S u MHoxKecTBO A’, ABJIAIOMeecA CYMMOK 
9JIeMeHTOB pasOueHua €(S’), Takoe, uro A’D A u mA’ =mMA. 

B o606meHHom mpoctpanctse JleGera E baktop-mpoctpaucrso E/€(S) 
C MepoH mz (s) Nopowxaetcs mpezctapmeHuem {E/C(S), S} Torga u TOJbKO 
Tora, Kora areOpa S dyHqaMentaspHa. 

Tak KaK, B CHJY ompemeweHua, cueTHad amreOpa dyHAaMeHTaJIbHa, TO H3 
CKa3aHHOTO BBbIWIe CweqyeT, YTO Mepa B OOOOWIeHHOM MpocTpaHcTBe Jle6era 
ABJIACTCA COBCPWeHHOH Mepoki (°). 

Ja smo6oro usMepHMoro MHoxecTBa A NOJOKUTeEHOK Mepbl u3 E, pac- 
CMaTPpHBaeMOrO Kak IIpOcTpaHCTBO C MepoOH, MHAYUHpOBaHHOH MepoH m, 
3ayaHHon BE, o603HauuM uepes 7(A, m) HavMeHbIliee H3 KaPHHaJIbHbIXx 
WHCeJI t, WIA KOTOPbIX MpoctpaHcTBo A mMopoxwaercs mpezctaBsenuem {A, R} 
asreOppt R H3MepHMbIX MHO2KecTB 43 A, MOWLHOCTb KOTOPOH paBHa 7. 

Met 6yeM Ha3bIBaTb MpoctpaHcTBo E c Mepol m OJHOPOJHBIM, eCJIM OHO 
oOsayaeT CJIeLyIOUlMMH CBOCTBaMH: 

1. J{na mo6oro u3sMepuMoro MHoxecTBa A C E nosoxKuTesIbHOH Mepbl MyCTb 
R—aulreOpa H3MepHMbIX MHOMKecTB MpocTpaHcTBa A Takas, YTO AA mMO6OTrO 
w3MepHMOro MHOxecTBa BCA HaliqeTcd MHO2xKeCTBO C, MpHHajexKalllee 
HaMMeHbIeH o-asreOpe, conepxaulehH R, qa KoToporo m((BNC) U (C\B)) = 0. 
Torga MOUHOCTb aureOppl R ue MeHblue t(A, m). 

2. Jlua smo6oro u3sMepuMoro MHoxecTBa ACE momoxKNTeIbHOH MepBI 
t(A;imn) =< (Ey sm): 

He uMetoulee aTOMoB OHOpOAHOe OGOGMIeHHOe MpoctpaHcTsBo JleGera uMeerT 
THM THXOHOBCKOrO HpousBegenua R* =: ™) orpeskos [0,1] c Mepol m, paBHoi 
TIPOH3BeEeHHIO OOBIGHBIX Mep JleGera Ha STHX OTpPesKax. ITO MpesoxwenHe 
ABJIACTCA yTOUHeHHeM Teopempl JI. Marapam (°*). 

Ilycrb E—vonosornueckoe mpoctpaHcTso0, B KOTOpOM 3afaHa Mepa m, 
oOulaqatolulad ceyIOWMMH CBOHCTBaMH: 

1. Jus mo6oro u3sMepumoro mHOxKecTBa A 


mA = sup mF, 
FCA 


rye F — pceBo3mMoxxKHble H3MePHMble 34MKHYTbI€ KOMMaKTHbIe MHOKECTBA, Cosep- 
Kallveca Bp A. 


2. [na mo6bix 2Byx TOueK x H Yy HaliyeTcd M3MepHMoe MHOxeCTBO A, 
asa KoToporo x€ A, yEA. 


10 


Torga mpocrpanctso E c mepoli m ecb o606uleHHOe mpoctpaxctso JleGera. 
HO Mopoxaetca mpeycrapmenvem {F£, R} tuna Crona, rae R cocrouT u3 
ceX W3MePHMBIX MHOKeCTB MpocTpancrea. 

— OOpatHo, AA BeaKoro O6OOmeHHOrO mpoctpaucrBa JleOera cytlecTByer 
AHOTHMHOe C HUM TOMOMOrHYeCKOe MpocTpaHcTBO c Mepoil, oOmayatouteli 
Ka3aHHbIMH BbILe CBOKCTBaMM. TakuM O6pa30M, OO60OmeHHOe mmpocTpaHcCTBO 
eOera MOXKET ObITb OMpeyeseHO Kak mpocTpaHcTBo ¢ Mepoii, OHOTHMHOe 
, TOMOJIOFHYeCKHM IIPOCTPpaHCTBOM Cc MepoH, OOJaaiouleH cBoticrBamu | u 2. 
| § 2. Ilycrb 8B mpocrpauctse E sayan BepostHoctubili mpouecc &, ET. 
ise OyMeM Ha3bIBaTb STOT Npolecc yHLaMeHTaJIbHBIM, eCJIM HaMMeHbIUANA 
-amreOpa F, OTHOCHTeIbHO KOTOPOfi M3MepHMbI BCe cuJlyYaliHEIe BemMUMHEI &, 
anenenranstia Ilyctb g-anre6pa F’ o6pasopaHa nonomHennem o-anreOpp F 
3 OOoOWeHHOM MIpoctpancTBe JleGera ycnoBue cbyHaMeHTasbHOcTH Mporecca 
)KBUBaJICHTHO CJIELYIOWIEMY YCJIOBMIO: BCAKOe H3MePUMOe MHOxecTEBO A, kKOTOpoe 
sMecTe C moObIM x€A cojepxUT u BCe x’, AA KoTOpHIX & (x) = &(x’), (ET, 
IpHHayexut F’, S 

| O6osHauum uepes E mpocrpaxcrso Bcex dpyuKuui y(t), ¢€7T, Ha KoTOpoM 
(epa 3aJlaHa C MOMOMLbIO KOHCYHOMepHbIX pacripeneseHuH mpouecca &. Hasonem 
ipowece & mod0 HenocpeycTBeHHO 3aaHHbIM, CJM MHOXKECTBO TeX (PyHKUMi 
DEE, AA KOTOpEIX He cymlecTByeT x€E takux, uto o(t)=—& (x), LET, 
IMeeT Mepy HYJIb B E. (OTHOCHTeJIbHO MOHATHA HemocpescTBeHHO 3a,aHHoro 
3ePOATHOCTHOFO Mpouecca cm. (°).) 

Jlerko BugeTb, YTO ANA Toro uTOOHI Mponece &, £67, Ont modO0 ueno- 
PEMCTBCHHO 3a] aHHbIM, HeOOXOAHMO, UYTOObI CYIIECTBOBaIO Takoe cueTHoe 
TouMHOxKecTBO SCT, ro quia moOok dyuKunu ¢(f), 3aqaHHolt Ha TNS, 
faligetca x€E, qua Koroporo ¢ (ft) = & (x), £€T\S. Laas pyuqamentasmpuoro 
Ipolecca, 3afqaHHOoro B OOOOLIeHHOM pocTpanctTsBe JleOera, 9TO yCJIOBHE MOXKHO 
[ONOJHHTh 20 HeEOOXOAHMOrO MH WocTaTOUHOrO. 
 VWmenno, myctb Es — npoctTpaHcTeo Bcex (yHKUHH 9, OnpemesIeHHbIX Ha S, 
> MepOH, 3a]aHHOH C MOMOL[bIO KOHEYHOMEPHBIX pacMpeseJeHHH mMporlecca 
#4, £€S, u E(S)—yekapropo mpoussezenue mpoctpancts E u Es. Mepa 
s E(S) sagaerca culeqyiouluM o6pasom: ecu A u B— u3mMepwmple MHOxKeCTBA 
© Eu Es,.t10 m(AX* B)= m(A B’), rae B' ecth muomectso Tex x6 E, 
LA KOTOPBIX (YHKUNH v(t) = & (x), £€S, comepwatca B B. Ilocne sroro 
fepa MpooumKaeTCH Ha HaMMeHbIIyIO o-asreOpy, CofeprKalllylo MHOKeCcTBA 
una AX B, uw nonomHsetTcs. 

— OroxkzecTrBum TouKH x € Ec TouKamu (x, ¢) € E (S), qua Koropnix  (t) = & (x), 
€S.TormaECE (S), 4a cuetHoro S E u3smepumo s E (S) um (E (S)\NE) = 0. 
Scum E ecrb o606urenHoe mpocrpaucrso Jle6era, To u E(S) ecrb o606njeHHOoe 
ipocrpancrBo JleGera. JJonomHuTesbHOe K MpHBeJeCHHOMY BBILWe YcOBHe, 
aiollee BMecTe C HMM HeEOOXOAMMbIe H WocTaTouHble ycuoBua mod 0 Henocpey- 
TBCHHOH 3aaHHOCTH oMmpegzemeHHoro B OOOOMeEHHOM MpocTpaHcrBe JleGera 


HUaMeHTalbHoro mpouecca &, f€7, cocrouT B TOM, 4TO MOOK Mporecc 2 
€T, 3aqannpiii B E(S), gaa Koroporo mpa x€E &(x) = &(x), MouKen 
bITb (YHaMeHTaJIbHbIM. 


Tloctynus10 
VMucruty?T MaTeMaTHKH HM MeXaHHKH 
um. B. MW. Pomaxosckoro 18 V 1959 
Akayemuu Hayk Y36CCP 


WUTMPOBAHHAS JIMNTEPATYPA 


1B. A. Poxaun, Matem. cOopx., 25, Bs. 1, 107 (1949), 7 Il. Xaamow, Teopua 
épu, M., 1953. * 5B. B.Tuegenxo, A. H. Koamoropo B IIpeqembupie pac- 
peyeneHust yi CYMM HesaBHCHMBIX cilyyaiinprx BennunH, M., 1949. D. Maharam, 
roc. Nat. Ac. Sci., 28, 108 (1942). * Ix. M. JL y 6, Bepostuoctusie mpoueccsl, M., 1956. 
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Jlokuangn Akagemun nayr CCCP 
1959. Tom 129, Ne 4 


MATEMATHKA 


E. B. BOPOHOBCKASA 


IKCTPEMAJIbHbIE TPHTOHOMETPHYECKHE TMOJIMHOMbI 
UW WX MPHJIOOKEHUS 


(ITpedcmaeaexo axademukom C. JI. Cobonesum 23 V 1959) 


QKCTPeMaJIbHBIM MOJIMHOMOM Ha30BeM 
nL 
| 5 
<n (0) = >) (az cos RO + by sin RO), 

k=0 
ecuw max|t,(8)}=1 mu ecam uncno ero y3i0B (TOUeK OTKJOHeHHA) Ha 
—nz<6<x JocTaTouHo BeJIMKO; B YaCTHBIX cutyyanx: mpH bg = 0 o603Ha4HM 
ero uepes C,, (8), a mpu ay =O uepes S, (8). 

Ilebio WaHHOW 3aMeTKH ABJAeTCH MpuORKeHHE TeOPHH IKCTPeMaJIbHbIX 
agireOpavueckKux m0JIMHOMoB ('*) kK mocTpoeHHiIo MomMHOMoB C, (8) u Sy, (8) 
WM MCHOJIb3OBaHHe UX WIA PeWIeHHA HeKOTOPBIX YeObIMIeBCKUX 3aau. 

§ 1. Tlonuuomp C, (8). 

Teopema 1. Ecau {Qn /x)}— mnoowecmeo Bcex NnpieedeHHdLX NOAUHOMOE 
II kaacca (7. e. max! Qn} = 1 u aucao 43206 s > n/ 2+ 1), mo mencdy Kascdolm 

[0,1] 
noaunomom u3 {Qn(x)} u KaodoLm nonaunomom C,, (9) c 4ucAom yY3A06 Ss > fn 
Ha (—7, + 7] MOdCHO YCMAHOBUMb B3ALLMHO-OOHO3HAUNOe COoomBemcmeLe: 
1+ cos 9 
Qn (ESSE) = C, (0) na 10, aI; Cu(—8) = Cn (0) 
C, (are cos (2x — 1)) = Q, (x) na [0,1] npu O<0< xr. 

Ecuim YHCIO HHTepBaJIOB MexKY y3lamMH Q,(x), Ha TpaHullax KOTOpbIxX 
Qn(X) MeHseT 3HaK, Ha3OBeM YNCJIOM aJIbTepHaHCOB WH OOO3HAYHM Yepes q, 
TO COOTBETCTBEHHOe g’ Wat Cy, (8) Ha(— x, + 7] MOoqUHHEHO ycmOBUIO q* > 2qg — 1. 
Jina auHoro mpeocOpasoBpaHuA MMeemM OOulHe CopMyJIT: 


P(x) = Px" = Soy (x); Tx(x) = coskarccos (2x — 1); 
0 0 


Pa co a = » Ay cos k = Yars(! = —) _ Danie cos RO. 
0 


Virak. Agte= pe. 


Ecnu nomo«KutTp T; (x) = 


ee i pee 1. Eena. Qn (%) = a= 7, @), to 220, (0) == cos Aly eer 
= iw, 
IIpumep 2. Ecan Q(x) =-+Z, (x, 9) —npusenenneti nomnHom 3o.0- 
n 


TapeBa (7), To C,, (0, 3) = » A; (%) cos k6 — cemelicrBo of HoMapaMeTpoBbix MOJIH- 


HOMOB. Syecb s° = 2n-+ 2; g* = 2n —3. 
12 


Sameuaune. J\uddepenuuasbupie cpolicrsa nomMHOMOB {Qn (x)} (*) oue- 
WHO Coxpaustotca u guia {C,(9)}. 

Hasopem ueOpiinesckolt 9KCTpeMaJIbHOH 3afayeli ja {P,(x)} caenyroulyto 

fayy: cpequ {Pn}, KosdpuuvenTbl KOTOPbIX YOBMETBOPAIOT ORHOH nM 
[eCKOJIBKHM JIMHeHHbIM 3aBHCHMOCTAM (COBMeCTHBIM), O6OO3HAUHM HX yCJIORMA 
), Hair TOT, KoTOpbIli HavMeHee OTKJOHKeTCA OT HyaA Ha [0,1], u BesH- 
nuy L orksjoHeHus. 

Teopema 2. Kascdoti axcmpemanonoti sadaue c ycaoeuamu (A) coomeem- 
meyem 3adaia Onan {C,(9)} na [0, =] ¢ aunetinoimu ycaoeuamu (A’) maxaa, 
1 +- cos *) 

” 


mo ecau Y,(x) c omKaonenuem L ecmb pewenuie nepeoti sadaau, mo Yl 


mem oe L ecmb peiuenue emopoti 3adauu. 
CnpaBevIMBo HW OOpaTHoe yTBepxTeHHe. 
Yenosua (A) nepepogstcs m0 dopmyvam (1) B 3aBucumocru (A’) coorBer- 
TBYIOLICH TpHroHOMeTpHyeckon 3aayH. 
fn 
IIpumep 3. 3aqauu nmomMHoM >) A,cosk§; Halitay KOCuHYC-nOJIMHOM 


k=m-+1 
‘TENeHH 771, HAMMeHEe OTKJIOHAIOULH HCA OT JaAHHOTO Ha [0, Tt]. Kak HW3BeCTHO, 


yeIUCHHE eCMHCTBEHHO HU JOJLYKHO WMeTb He MeHee YeM m--2 y3JIOB CO 
TIJOWAbBIMH aJIBTepPHAHCAaMH. 


Ha ocHopanun cdopmya (1) 3aqaHve (Ag)in41 IKBUBAJICHTHO 3aaHulo KO3p- 
DHILHEHTOB (Prins B COOTBETCTBYIOUeH alIreOpanyeckou 3afaye. Ira nocseqHAA 
eleHa aBTOpoM (4) MpH ycsIoBuN m > n/2—1. Uernoe mpogzomKeHue pele- 
{MA TPHPOHOMeTpHyeCKOH 3ayauu faeT Ha (—7, +7] NOMMHOMC S > 2m-+ 2 
ig’ >2m-+1, cieqoBaTebHO, HaleHHbIN MOJMHOM pellaeT WM Takylo 3ayauy: 
equ momMHomosp {c,(9)} c 3aqaHHbIMH (Qg)miy—=(Az)m—1 WH Og = 0 
k=m-+1,...,n) Haiiru ror, KoToppii Ha (—7, + =] HaMMeHee OTKJOHAeTCA 
IT HYyJIA. 

[Ipumep 4. Cpegqu KocHHyc-nomMHOMOB, KOSPPHUMEHTHI KOTOPHIX Y]OB- 
I€ETBOPAIOT OJHOH JIMHEHHOH HeEOAHOPOAHOH 3aBHYCHMOCTH 


\ 


D1 Only aM, (AY 
0 


{ait TOT, KOTOPbIMi HavMeHee OTKJOHAeTCA oT Hysa Ha [0, zt]. Tlocae mepe- 
yeTa yCOBUH WMeem JA areOpanuecKUX MOJIMHOMOB TOK LecTBeHHY!0 3aqayy 
. OJHUM yCJIOBHeM Bua 


nL 


DPV = 1M: (A) 


0 


Ic OTpesoK-byHKWUMOHAaT (ve)o I] Kuacca, TO ero eCMHCTBeHHBIM 9KcTpe- 


{AbUbI MOIMHOM Q,, (x) ecTb pemenue sagaun B. A. ae C) ne == MPN. 
1+ cos a 
ne N—vnopma dynkunonasa. Torga LQn ‘ ee =) e€CTb pellieHve aHHOit 


puronometTpHueckon 3ayauu, kKOTOPOe OCTaeTCH TaKOBbIM H Ha HWHTepBaiJle 


= Th, + T). 
§ 2. Tlomunomnu S, (9). 
Teopema 3. Kaocdaa gynkyun (x) = Pa—«a(Xx)2 Ved =i) Ha (4 
+- cos 
easemcna npouseodsueli eCOUNCMBEHHOZO CUHYC-NOAUHOMA: & (S") 


a 


n nN 
= > B,sink8; o6pamno, Kancdomy > B, sin k8 coomeemcmeyem eduncm- 


k=1 1 
eHHA oO (X). 


[ea | 
de i PL : i 
Jleficrautembuo, (x) = >) p,Tn(x)2V x (1 — 2); of sete )= 
: 4 
n= . 
—¥) Pe isin (k4+-1) 9—sin (e—1)8]. OdparHo, >} Be sin AO= >) Bycos kO sin 8, 
k=0 : 


n—1i 
vu mpu 9 = arccos(2x — 1) umeem ¢(x) = yy BrT p(x) 2V «(1 — x); 
0 
SaBMCHMOCTH MexK]Y (Oye u (Bz), TakoBbl: 


Le 2B ; p= 2Br-1: p= =2 (Bn-1 = Bn—2); te = 2B, aie Do. (2) 


n 


Tyctb >) By sin kO =S,, (9) npupegenuurt. Emm non0xutb S, (— 8) =— S, (8), 


il : : 
TO s ug gua p(x) Ha [0,1] us u qg qasH Sn(8) Ha (—n, + 2] CBA8aHbI 
3aBMCHMOCTAMU S° = 2s; g = 2q-+ 1, uM y3ubI BCerfa BHYTPeHHue. 

Teopema 4. A. Ecau (x)= Pnas(x)2Vx(1— x) npueedennan na 
[0,1] wu (o:)§—ee ysnol, a (1)? —ee KOpHUu Ha [0,1] (exawuaa 0 xu 1), re 
Qon (x) = —1 + 2¢?(x) ecmo aKcmpemanoneli noaunom II Kaacca @ mom 
lu moAbKo 6 mom CaYy4ae, ec~au s+p>n+1; Ha3s06em e20 npoUszecodntUM 
Ola 2 (X). 

B. Iycme akcmpemanonoli nonunom Il Kaacca Qen(x) umeem na [0,1] 

E as = | 
pacnpedenenue (hz)1, Mm. €. Qn (A) = +1; Qen(A) =—1. Ecau cnpaeedauso 
Qon (0) = Qon (1) =—1 u ecau 6 mootdecmeenHom npedcmaerenuu Qon (x) = 


= — 1+] ] @ —r)*8x (1 — x) O(2) (D>0 wna [0,1]) umeem mecmo 


1 
@ (x) = Q? (x) i mounolll KeaOpAaM nNoAUHOMA, MO Qon(X) ecm npouseodaiututt 


Onn O(4)=45 i (x— 2) Q(x) 2V x01 —x) (s,—=4ucro ysn0e X). 


1 

CnpapeasmmBoctb TeopeMbl 4 o4eBHaHA. , 

Cueactsue. I[lponssoqamun momMHOM Qon(x) HeOOXORHMO ou>%KeH 
6bITb MPHMHTHBHBIM, T. €. Qon(1+2s)<—1; Qon(O—e)<—1, Tak kak 
I] (x —,)2x(1— x) nomKHO cogepxaTh x(1— x) B HeNeTHOM cTeneHn. 

IIpumep 5, —Ten()= —1.-+ 2“ |] & — cee 
Ton (tz,om) = +1, OQ?) =2"™" wn —Ton(x) CcTh TponsBonamutemn 
Oe) i aid WU — t% on) 2V x(P =) 5s =n. Cormacno Teopeme 3 


Peal 8) p * * 


IIpumep 6. Ilommuomet 3onorapeBa ++ Zo,(x, 3) He cosgaior byHKuHii 
o(x), Tak Kak B TOUKaX O u | OHM pa3HbIX 3HaKOB. 
OrmeTHM, 4TO YMCIIO SKCTPeMAJIbHbIX TOUeK —(xX) Ha [0,1] He MpeBbiaer n, 
Ry (x) 
gai) 
Teopema 5. Te u moaoxo me noaunomol Qon (x) cosdarom dynkyuu ¢ (x), 
Y KOMOPbLX ULUCAO MUHYC-Y3A0B (hz)* ECM’ Sy=n-+ 1, mM. e. 6 eolparenuU OAR 
(x) noaunom Py_1(x) umeem ece ceou Kopru na [0,1]. 
Ileppat uvacTb yTBepxKeHHA oveBHyHa, MOO Torda Qon(x) = 


= —]+ [[(~—x)? 2x (1—x) M BCe yCOBUA BBITOJIHeHBI. 
Bropad 4acTb TeOpeMbl MOKa3bIBaeTCA Ha OCHOBe CJleAyIoulMx coobpaxenuii: 
1) Skctpemasbuble NOMMHOMBI Qon(x) momyuatorcd HenpepprBHOl yedopma- 
WHeH — T'yn(x). Karxkqaa morepx mWwkoc-y3ia ocTaB/laeT 4MCIO SKCTpeMyMoB 
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Taw RAK co (4) (R»— MOJMHOM). 


COOTBETCTBYIOWeH (xX) HEH3MeHHBIM; KaxKJlai NoTepx” BHYTpeHHero MHHYC-y3- 
a YBCNIMYMBaeT UMCIO SKCTPEMYMOB (xX), YTO HEBO3MOXKHO, Tak KaK HX yxKe 
MMeeTCA 7. 


2) Ecau xoTb OMWH KOpeHb Oy (x) okaxetca BHe [0, 1], HenpurogHocTD 
Qon (x) KaK Mpov3BoOAAMero WIA —(x) culeayeT u3 Toro, Yo Torya | + Qon (x) 
1 + Qo, (x) 

a (a 
TOUHBIM KBadpaT MW, CileJopaTesbHO, BHe [0, 1] 1+ Qon (x) <0. 

Tak, NOJMMHOMBI Tuna Somotapepa usm Axuesepa (°) (MOAMHOMBI C BHeLI- 
He edopmatiue) He cosqaioT (x), a ceqoBaTembHO, u S, (8). 

_ OrMeTHM (hopmyvibI, BbIpaxkalolulve 3aBMCHMOCTb MexKy KospbuUHenTamu 


Me€HACT 3HaK BHE OCHOBHOlO MHTepBasla, 4TO HeEJONYCTHMO, u60 


| an n—1 
Qon (X) = Di qaxt w Pro (x) = >) pex® B bynxuan ¢ (x): 
0 0 
Gon = SPs Jon—1 = 8 (2Pn—1Pn—2 — p?_, ), (3) 


| Jon—2 = 8 (2Pn—1Pn—s + P2_, — 2Pn—1Pn—2), » ++ 


| Vax, Mp 3afaHHblx (gg) Noce BelGopa 3HaKa Y Pp; = +V Gon/8 Bce 
(Pe)*> 1 OMpeNeMOTCH OLHO3HAYHO M3 MepBbIx nN ypaBHeHU (3). 
n 


S3agaua. 3aqaH nomMHOM > B, sink (m <n); cpequ nomMHoMop Bua 
m m+1 
d (ae cos kO + 6, sink®) Halitw TOT, KOTOpbIfi HaHMeHee OTKJIOHAeTCA OT JaH- 


0 
1oro, H MaKCHMYyM OTKsJloHeHHA L. 


~ Wcxomprit t, (9) cymiecTByeT, EMMHCTBeHeH H wMeeT Ha (—7, + 7] He Me- 
Hee uem 2m-+2 y3n0B c 2m-+ 1 ambTepHaHcamu. 

| PaccmMoTpuM T1OJIMHOMBI {Qon(x)}, MomyseHHble u3 —7T>,(x) necopmalinek 
> COXpaHeHHeM UNCIa Ss=n-+ 1 BceX MHHYyC-y3/l0B; YHCO TMvOC-y3J10B 
3 =m-+1, a camMu 2TH y3ubI BbIOpaHbl Tak, TO YMCO ambTepHaHCOB B 
DACTIPeEJICHUH, CO3aBaeMbIX STHMH {Qon (x)}, yHKuUNH {p—(x)} paBHo m. 
Torna oOulee YHCIIO Y3JIOB Qon (x) eCTb ca n+m-t2, a unclo He3aBucH- 
MIX TICPeMeHHBIX mlapametpow / =n—m-—-1. Vrax, Qon (x, 51, %2,...,57) 
pu smo6om m—nosuHompl II Kacca u (9,){ cyTb UX cTaplMe Kosdpuun- 


HTbl. CoorpercTByiomve yxHkunn p(w, 9,,..., 97) umewr Ha [0, x] Bcero 
=m+1 y3loB (BHYTpeHHHX) Cc m aJbTepHaHcamu. Hakonell, cemelicTBo 


(Eee 1, 5 82) = Sn (Or, 9-5 91) OGsanaeT Ha (— x, +x] YHCAOM 


/310B ss=2m+2 ug =2m-+1. Octraetca noKa3aTh, TO MOXHO MOJO- 
path (9;)/ u MHowKuTeb L = 1/M tax, atoObi nomunom LS, (8) yqoBaerBo- 


AJ yCOBUAM 3afauu. Cuvtaa M uspecrHbiIM, MoxHO mo koaddbulMeHTam 


te ; 
MBe)m ‘ ¢ nomompto cbopmy (2) ompeyemuTb c TOUHOCTbIO JO MHOXKUTeIA 


sce (De)m » a TakxKe (Pr)m UO opmysam (1), Bcero (1—m) jaHHbIX. 
dakoHen, B fomuHoMe Qo, (x) = 9,x-4 9,1x" 14... +3, 4-1 
i Yon—1 (91,.--, 91) x"! +... sHauenna (9,)/ onpegemmioTca C TOUHOCTbIO JO 
sHomutTena M?. Tlonomxum 9; = M?A; (L=n—m—1); Aaa onpenene- 
ma M wmeem Yon—1(M?A,,..., M?A1) = M?Anim—1, THe BUA yHKunn 
/on—1 V3BECTEH H3 CTPYKTYpbI asreOpanueckux nmomwMHomos II Ksacca. 


Ilocrynuao 


JieHuuHrpamcKuYH MHCTHTYT 
et z 23 V 1959 


aBHal{MOHHOrO MpHo6opocTpoenusa 
LMTUPOBAHHAS JIMTEPATYPA 
1E, B. BopoxoBCKa4S, OKCTPeMaJIbHbIe MOMMHOMBI KOHCUHBIX cbyHKUMOHaOB,. AB- 
opedepar mucceprauuu, JITY, 1955. 72 E. B. Bopouosckas, JIAH, 99, Ne 1, Ne 2 
1954). %E.B. BopouoscKkas, Tp. 3 BcecoiosH. MaTeM. cpesya, 3, 1956, ctp. 177. 
E. B. Bopouosckan, JAH, 114, Ne 5 (1957), ° E. B. Bopowosckaa, 
[AH, 110, Ne 5 (1956). 
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Jloxaaym Axkayemuu Hnwayr CCCP 
1959. Tom 129, Ne 1 


MATEMATHKA 


JI. M. PJTYCKHH 
TPAH3UTHMBHDIE NOJYPPYNMbI MPEOBPASOBAHHH 


(IIpedcmaeaexo akademuxom A. H. Maaoueeoim 27 VI 1959) 


B wactosmlei 3amMeTKe paCCMaTpHBaloTcA ToJlyrpynnbl mpeocOpa3s0paHniu 
MHOXKECTB C MPOH3BOJIbHBIMM cTpyKTypamu (*'). Teopempr 1—4 o6o06ulatoT pe- 
3YlbTaTbl cTaTbu (”). UacTrabimu CcwyuadiMv 9THX TeOPeM ABJIAeTCA, HallpHMep, 
aOcTpakTHad XapaKTepHCTHKa MOJrpyMlbl BCeX H30TOHHBIX mpeoOpasoBaHuit 
yaCTHYHO YNOPAAOYCHHOrO MHOMKECTBA MH NOJYrpynnM BceX HeMpepbIBHbIX mpe- 
o6pas0BaHuit TOMOMOrH4YeCKHX MpocTpaucts. Teopema 5 xapaktTepu3yeT cTpyK- 
TYpY YacTHYHO yMOpsOVeHHOrTO MHOKeCTBa pH MOMOLMLH MOJyrpynnbl Bcex 
erO H30TOHHBIX MpeoOpasoBaHui. 

1. Ilyerb Q— MuHoxecTBO Cc NpOH3BObHOH cTpyKTypou L. Jaa ynpoure- 
HHA H3OKeHHA OyeM cunTaTb, YTO Q saABAAeTCH MOJeJbIO, T. €. YTO BCe 
OTHOUICHHA 9, BXOAAUIHe B CTPyKTypy L, ABMAIOTCA MOMMHOXKECTBAMH M,- 


KPaTHbIX JeKapTOBbIX NpoMsBeqeHul Q « Q & ... xX Q (mM, MoryT 6bITb B O- 


HOH WM TOH *#Ke CTPpyKType pa3smuHbIMH). Ha3sopem Q L-npoctTpaHcTBOM. 
ByemM cunTaTb, 4TO OTHOWeHHA p CTpyKTypbl L pasfeJieHbl Ha KJlaccbl Lp 
(k= 1, 2); Kmaccbt Ly MOryT NepeceKaTbcA HJM ObITh MYCTHIMH. 

Ilycts f —oro6paxenue L-nmpoctpaHcTtBa Q B MHoxecTBe Q’. Kaxgomy 
OTHOWeHHIO 9 MOCTaBHM B COOTBeETCTBHE OTHOWeHNe fo B MHOxKecTBe QQ’: 


Vn, 60’ (Mi, Na---1) Ep zeal ke = Hy) WES See, 


O6osHauHM uepes fly MHOMKecTBO BCeX TAaKHX OTHOWeHHK fp, Toe p€ Ly; 
fu=2X, U X,. Tosopat, uro crpyxtyppr fly u fu momyyenbl Me peHOCOM 
cTpyktyp Lz u & nocpeycTBoM oTo6paxeHua f. Ecam f — p3auMHO-o,HO3HaY- 
Hoe oroOpaxenne L-npocrpancrBa Q ua X’-mpoctpancrBo Q’ u crpyKtypa »’ 
MOxKeT ObiTb MOJIyyeHa MepeHocoM crpykKTypbl & mocpeycTBom oTo6paxenua f, 
TO cTpykrypbl 4 u 4’ Haspipalorch HSOMOPQMHBIMH, a oTOhpanxKenue f Ha- 
SbIBAeTCA HZSOMOPMH3MOM CTPyKTypbl LX Ha XL’, 


OO aE 


Oro6paxenuve f L-mpocrpancrBa Q B  ’-npocrpancrBo Q’ Ha30Bem 


L-oTOOpaxkeHHeM, ecsu 
, = ¢ id — , 
Veen, deen fP SP Veremle Go’: 


Ilonyrpynny S, sBasioulyioca U-npocrancrsom, wa30sem L-nomyrpynnoii, 


ecIM [ist sOOoro séS mpeo6pasopanue (orodpaxenue S B ceOa) ox = sx 


(x€S) apaserca L-oro6paxkenveM M KaxKoe OTHOMeHHe pL aBsAeTCA cTa- 
OWJIbHBIM CipaBa, T. €. H3 (X1, Xo,..., Xn) E p cnenyer (X18, X25, . 7.4 %nS) Coe 

Tomomoppu3sm ¢ L-nonyrpynnst S s ’-nomyrpynny S’ nHas3pipaerca 
L-rOMOMOP®@H3MOM, ecCAH 9 sBamerca L-oroOpaxkennem. Hsomopdhu3m ° 


* B crarbe ynorpeOsioTcs cuenyioulme oGosnHayenua. Uepes — o6o3nayena uMnauKa- 
UMA: & —> 8 osHayaeT «U3 & cmemyeT B»; a<> SKBUBANeHTHOCTD: 4 <> 8 — «a SKBUBATeHTHO By»; 
q— kBanTop cymlectsopanua: I] (a) —«cyulectByeT a, yoBseTBopsioulni @yHKUHH-BbI- 
cKa3blBaHuio IT (a)»; Vila) — OF PaHHYeHHBIi KBaHTOP BCeOOUIHOCTH: «QM BCAKOrO a, YOB- 
JeTBOPAOULeroO PyHKILMN-BbICKAa3bIBaHHo I] (a)». 
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ouyrpynmb! S Hua X’-nonyrpynny S’ na3prpaerca 4-430MOpPu3MoM, 
Mp ABIAeTCH USOMOPMU3MOM CTPyKTypbl L ua L’. 

2. Wyean A X-nonyrpynnst S nasopem L-ufeasom, ecan on yJOB- 
BOPAeT YCJIOBHAM: 

a) BCAKMM HeTpHBMaIbHBIM (7) romomopdbu3m nosyrpynne S MHAYUMpyer 
HeTPUBHaJIbHbIM FOMOMOpdu3M Nowyrpynn A; 

6) 210 BeAkol coOcTBeHHOH L-Haqnouyrpynnsl T nonyrpynuet S, coqep kamen 
B KayecTBe Mfleala, CYUlecTByeT HeTPHBMaJbHbI TroMomMopdbu3M, MHAYUU- 
HH “380Moppu3M Ha A. 
Higean A X-nonyrpynnsr S na3opem Ud-ufeamoM, ecau on yyosue- 
pxeT yculoBHto a) H YCJIOBMAM: 


B) Vx; ES, pEx {(1, a Xn) € PSY ce A (x1a, ERO orc. Os XnQ) € 0}. 


r) [aa seakow X-nonyrpynnsr T, coxepxanelt A B KayectBe ugeaaa, cy- 
cTayeT L-romomopdusm BS, wHLyuMpyiolWni Tox JecTBeHHbIi u3s0mMopdusM 
og Sik 
BpeyenHble MOHATHA MO3BOJAIOT OXapakTepu30BaTb U-nowyrpynny S mpu 
oul ee Ld-vfleasa c TOUHOCTHIO AO L-vsomopibu3sma Onarogapa caexyroutelt 
peme: 
Teopema 1. IIycme A— Xd-udeaa X-noayepynno. S; T — X’-noayepynna. 
1 moeo 4mobot T Oolaa L-usomopqdxa S, nHeoOxodumo u Oocmamouno, umo- 
| T codepsana X-udean B, X-u30mopquoiii A. . 
Ecam crpyktypa & mycta, To Teopema | cBogutca K Teopeme 1.5 craTbuH (2). 
3. Oka3blBaeTca, 4TO B ONpememeHuH L-ufeana u Ld-ujeana MO%KHO BCe 
1aQMMOJIYrpynMbl 8aMeHHTb GOoslee y3KMM KJlaccoM L-Haynosyrpynm, yoB- 
[BOPAIOWIMX YCJIOBMIO B). SOTO NoO3sBOMAeT Oosee ECTECTBEHHO ONpeeAUTb 
HATHA L-ufeana u Ud-ufeama [A KOHKPeTHbIX KJaccoB L-nosyrpynn. 
IIpuseqem mpumep. Ilycrb S—npezynopaqouenHaa mosyrpynna, 7. e. 
myrpynna c OJHHM JBYCTOPOHHe CTaOHJIbHBIM OTHOMIeHHeEM MmpelnopsayKa, 
yacTHOCTH, mopsyKa ((*); vame ynorpeOJIAloT TePMMHbI KBa3suYyNOpsA- 
YEHHOCTb HM UacTHUHAA YMNOpAROUeHHOCTS); A—ee usead, 
OBJIETBOPAIOULMH YyCJIOBMAM a), B). A sABJneTcA Ld-uneasom S, ecm A 
IKOH mpeqynopagovenHoK nomyrpynnpl 7, coxepxaureh A B KauyecTBe uje- 
a, cyllecTByeT romMomopdu3m B S (ABJIAIOUIMHCA H3OTOHHBIM OTOOpaxKeHHem T 
S), HHAYUMpyouli Tox ZecTBeHHbI usomopdpu3sm Ha S(T. A saBaaetca 
ieasIomM S, eC JIA BCAKOH CoOcTBeEHHOH mpexynopawoueHHoH Hasno- 
rpynnpt 7 mosyrpynnsr S, coxepxaujet A B KayecTBe HJeasia, CyulecT- 
oT HETPUBHAMbHbIA TOMOMOpu3M, HHAYUMpyioului usomopdusm Ha A. 
AnanorugHo MOsMduuupyioTca onmpedesenua L-ngeana u Ld-nfeana AA 
myrpynn c paBHomepHor (1) cTpyKTypol 4. 

4. Ilyerh Q—2-npocrpaucrso, S (Q)—nomyrpynna Bcex mpeoOpa30za- 
i MHoxKecTBa Q. O6osHauum uepes SU(Q) mMoAMHoxecTBo S (22), cocTos- 
e u3 pcex L-mpeoOpasopanuii mHoxKecTBa Q. SU (2) sBAAeTCA NoAnoJy- 
mou S (Q). . 4 
Kaxjomy oTHowenuio p€Q mocraBuM B COOTBeETCTBHe OTHOLIeHHe p B 
1yrpynne SU(Q): 6yzemM cuuTaTb, YTO mpH mo6BIx x; €SU(Q), pe Xe 


(%1, Xo, -- +s 4n)E POW gen (418, X08, -- +» Xnk) Ep. 
O6o3HauuM Yepes DY, MHOXKeCTBO BCX TAKUX OTHOMeHHH p: LU =X, U Ye, 
(Q) asasetca D-noayrpynnok. Tlognonyrpymmy A nosy py Mil Sx (Q) 
opem L-Tpau3uTHBHOH, ecau A cabo TpansuTuBHa (*) 
V oa, &; EQ (1, bo, pars En) Co da.¢a, nEQ E. om Q;%, (a1, Qs, eee 52n) Eo. 


nyrpynny A Has0peM I1PHMUTHBHOH, eCM MIA gro6oro 3uIeMeHTa ¢ 
3BOJbHO nomyrpynne 7, coxepxamei A B kayecTBe Hfeata, 4 JHOObI X 
meuTos a. DEA, y, CEQ BpimMomHAeTCA ycJIOBUe 

an = 06 = (ta) y = (tb) 6. 
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B yacrHocTn, MpHMHTHBHOM sABaeTcH nosyrpynna S,(Q) u mpovnsBosbHaAa 
Q-npocras nognosyrpynna ACS (Q). : 

Teopema 2. Bceakuti L-mpansumuenoit npumumuénolu udean noAyepyn- 
not SX(Q) aeasemca ee Ld-udeanom. 

5. Byfem ropoputb, uro crpyKTypa & pedvieKcuBHa, eCJIM (&,- 6; . - 5 6) Cam 
mpu moOnx p&L, €€Q. U3 Teopempr 2 caenyer: 

Teopema 3. ITycme Q—npouseoaenoe %-npocmpancmeo c pepaeKcue- 
Holl cmpyxmypott &. [laa mozo umober %-noayepynna T O6etaa L-u30mopqua 
noayepynne SX(Q), neo6xodumo u OocmamouHo, umo6er T codepocana X-udeaa 
B, yOoeremsopsrowwuti YyCAo6uUAM: 

1) Cmpyxmupot &;, (oepanusenue &' na mnoocecmee B) u & u30MOpqHol; 


2) Va, ven = 4. 

6. YkKaxKeM Ha HEKOTOPble MPUJIOXReHHA PasBUTOH TeOpUu. 

Ilycrb & cocrouT u3 oOfHOrO OuHapHoro pedieKcHBHOrO TpaH3HTHBHOrO 
OTHOIMeHUA p, T. e. Q ABIAeTCH MpeqynNopsOUeHHbIM (B YaCTHOCTH, YNOpsA- 
JjOUeHHBIM) MHOxecTBOM. Torga SX (Q) = So (Q) agasetca momyrpymnou Bcex 


W30TOHHBIX IpeoOpasoBaHuh MuHOoxecTBa QQ. Ornomenve p mi. 4 ABMAETC 
JIBYCTOPOHHE CTaOMJIbHBIM OTHOIWeHHeEM MpesnopsazKa B Sp (Q). 

Teopema 4. ITycme S —npedynopadouennan (6 4uacmHocmu, ynopsdo- 
uenHan) noayepynna. Jlana cyiujecmeosanusn u3s0mopmusma © noayepynno: S (ma- 
Kozo, 4MO © Uo! ABAAIOMCA UZOMONHOIMU OMOOparKeHUuAMU) Ha nNoAyepynny 
So(Q) Heo6xodumo u Oocmamounoc, amober S codepoacana %-udean B c ymxO 
WCEHUEM, USOMOPGHoLL no npeOnopAxAOKY mHodicecmey Q.. 

Onpefenenve L-vgeasa Aa mpeynopsqoueHHblx moJyrpynn cM. BO. 3. 

AvaJIOrMuHO W3 Teopem 2 4 3 MOXHO NONYYUTh BHYTPeHHve XapakTepHic- 
THKM MOsyrpyunbl BCeX PaBHOMePHO HeMpepbIBHbIX mpeoOpa3s0BaHHl paBHO 
MepHoro TonosorHueckoro mpocTpaHcTBa ('), NouJyrpynmbl Bcex nowysMHeL 
HbIX T1peoOpaso0BaHH JIMHeMHOTO MpOCTpaHcTBa, KOJIblla BCeX HeMpepbIBHBIX 
JIMHEHHbIX TpeocOpas0BaHu TOMOMOrMYeCcKOrO JIMHeEMHOTO NpocTpaHctTBa (HM er 
MYJIbTHIJIMKaTHBHOH mouJyrpynmbl). PopmMysMpoBku BCeX 3THX TeOPeM MB 
onmycTuM. 

7. Ilycrb p— oTHomeHve mpeqnopasKa B MHOxecTBe Q, 9’ — pedeKCHB- 
Hoe OTHOWeHHe B MHOxecTBe YQ’; L= {po}, Lt= {04}; L’ = {o’}; A— qna- 
rOHaJb (1). 

Teopema 5. IJoayepynnot Sp (Q’) u SX’ (Q) usomop@not mozda u moaroKo 
moeda, Koeda 6bINnoAMAemMCA OOHO U3 YCcAoéeutt: 

a) cmpykmypa X& uau X} usomopd@ra cmpyxmype  ’; 

Jos A, p= ORO, 
B) p= 2X Qo =A 
Beakut usomopdusm © noayepynnet Sp (Q) na SX’ (Q’) umeem eud 


gx = fxf* (x€ Sp (Q)), 


2de 6 cayuae a) f ABAnemcA us0M0ppusMoM cmpyKmype & (uAU Coomeemcm- 
- , 

eeHHo +) wa X’, a @ cay4aax 6), B) —NPOUSBOALHOLM 63ALLMHO-OOHOSHQUHOLM 
omobpaxenuem mnoocecmea 2 Ha Q’. 

Ecau p 4 p’—o 1 

0 Hp THOWeHHA NMopsyKa (*), TO cuyyau 6), B) HcKsHOUAIOTCA. 

Sta TeopemMa cipaBeqMBa HW AAA MOJYrpyNN YaCTHYHBIX H3OTOHHBIX I1peo6- 
pasoBanHuit. 

Axvanoruunyio XapaKTepuCTHKY CTPYKTYPbI WMHelinoro mpocTpaHcrBa TIpY 
MOMOMWM MOuJIyrpynmbl Bcex ero JIMHeMHBIX MpeoOpasoBaHHii cM. B (°). 


BopouinsoBckuit Tlocrynuao 
POPHO-MeTaJIypruyeckHt HHCTHTYT 23 VI 1959 
UMTHPOBAHHAA JIMUTEPATYPA 


‘HH. By p6axu, O6maa rononorua, M., 1958. 2 J1.M.Paycxuu, M 

; », M., . -M, , Maren. 
cOopH., 47 (74), Ne 1, 111 (1959). 3 JI. M. Paycxun, JAH, 127, Ne 6 (1959). 
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Hoxrsagn Ankagemuu nwayxr CCCP 
1959. Tom 129, Ni 4 


MATEMATHKA 


B. K. 3A bIK 


O HAWJIY4ULIEM TPHTOHOMETPHYUECKOM NPHBJIMDKEHUM 
B METPHKE L HEKOTOPbIX ®YHKIMM 


(IT pedcmasaeno axademuxom H. M. Bunoepadoeeim 380 VI 1959) 


 ‘IIpwpeyem 6e3 foka3aTempeTBa pa MosyYeHHBIX HAMM Pe3YJIbTaTOB, KO- 
)pble MPHMBIKaOT K UMEIOINMMCH TO TpHrOoHOMeTpHuecKOMY PHO KERIO 
meTpuKke L Sen Ge) 

Teopema 1. Iycme o(t)—cymmupyemaa na [0,2n] dyxkuua, onpe- 
NeHHAaA pAOOM Buda 


p(t) =D) at?, £€[0,2n), (1) 
j=0 
le aj — npouseorbnele HeompuyameAbnole 4uCcNa, OnpedcantowWue pAO >} a,t! 


0 
paduycom cxodumocmu >> 2r, uau oe nycmo ¢ (t)— akaaumuueckaa u CYyM- 


upyeman @ unmepeane (0,27) GynKyun Buda 


co 
p(t) = \ tds (5), (1') 
oan 
e€ o(s) — neyOolearowan 6 npomeacymKe [2n, 00) Mynkyua, u nycmeo ips (t) — 
DU2OHOMEMPUYECKUL NOAUHOM NOpAOKA He Bolle N, KOMOpolli UNMepnoAUpyY- 
1 dynKyuro p(t) 6 moukax kr/(n-+ 1) (R=1, 2,...,2n+ 1). 

To20a CpeOu 6CEB03MOOKHUX MmpueoHomempu4ecKux noauHoMmoe T y(t) no- 
Oka He sole n noaunom T,(t) AeAKeEMCA NOAUHOMOM HauAYyuue2d npUbAL- 
eHun gynkyuu p(t) @ mempuke L, u npu smom, ecau ¢ (t) — @ynkyua 
Oa (1), mo ae ct 


En(—e = int\|9()—Ta(t)|dt=\]o() —Ta | dt = 


0 
27 


at ed TO 


= 3 Gr)” [ero 2 Boe}, @ 


eCAU (fs) ee euda (1’), mo 


En (gu. = int \|9@)—Ta( lat =\ let) 7, 0 lat = 
= —| 9 (4) sign sin (n + l)édt = 


0 


=\ (ee) [(2n — aye — 2 5) lene: (2’) 
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Teopema 2. Iucme dynxyua K(t) umeem 6 unmepeare (—o, 2m) 
(uau 6 noAyUKMepeare (— oo, 2%]) AOcoAIOMHO MOHOMOHHYIO npouseoonyro K’ (t). 


Tozda npu so6om n= 1, 2,..., KaKoe Ool HU OolA mpueoHomempu4eckul 
nonunom T,(t) nopadKa v2 Bolle Nn, MpaHcyeHOeHMHoe YpaeHeHUe 
K (t)—Tn(t) =0 (3) 


mowcem umemb 6 noayurnmepeaane [0,2n) (coomeemcmeenHe (0,2%]) ne borowe 
wem 2n-+ 1 KopuHett. 

Onpegeaeune 1. Byfem roBoputb, 4To 3aqaHHad B MHTepBawe (0,27) 
@ynkuna g(t) MpHHagqaexuT K Kaaccy An(a) umm A; (a), THe N— 
HaTypasibHoe uvcno uv a€[0,27] *, ecu: 1) dyHKuua —(t) ABMAeTCA HerIpe- 
PbIBHOH BMeCTe CO CBOMMM MPOM3BOXHEIMM JO N-PO MOPALKa BKJIOUMTEJIbHO; 
2) mpu Bcex ¢€[a, 2) umeiot MecToO HepaBeHctBa ¢(t) >0, ¢ ij 20 a 
«9 (2) > 0; 3) g(a) =9' (a) =... = 9” (a) =0; 4) mpu Bcex £€(0, a] 
e(t) <0, g(t) >0, o’ (1) <0,...,(— 1)" 197 SO ana yHKWAH KMaccoB 
A’,(a) u e(t) >0,¢' (t) <0, 9" (t) > 0,...,(— 1" 94) >0 ana hynKuul 
xsiaccos A; (a). 

Tipumepamu cbynxunli Kaccop An(a) a An(a) MoryT CJlyKHTb aHaJMTH- 
yeckHe B TlomyuuHTepBavie [0,27) PYHKWHA COOTBeETCTBeHHO Bua 


<o) (t) = >: Qorty (t — a)k+1, Qop+y = 0; 
k=[(n-H1) /2] 
o(f= "DS, Catia, ide 0: 
k=[n/2]+1 


Teopema 38. J/ycmb T»(t)—npouséeorbnolli MpuzoHOMeEMPUYECKUL NOAUHOM 
mopAOKa He bolle n, a€[0,27], 1 = [6ner] + 2. 


To2da, ecau , (t)€ Ai (a), mo Kaxdoe ypaeHenue euda 
$1 (t) —Tn (4) = 0 (4) 


umem @ noayunmepeane [0,2 7) He Oonowe uwem 2n +1. KopHeli, a ecau 
$2 (t)€ Aj4, (a), mo Kaodoe ypaenenue euda 


$2 (t) —Tn (t) = 0 (4’) 

umeem 6 noayunmepeane [0,2m) ne Oonotue vem 2n-+ 2 Kopneii. 7 
Teopema 4. IIycmo 9 (t)—nenpepoienan cymmupyemaa Ha (0,2 t) dynk- 
yua, UMeIOLaA Y KOHYOe npomeacymKa {0,2m) KoHeuNdle UAU OeCKOHe4HOLe 
npeden —(0 +0) u p(2x—0) u o6nadawwan mem ceoticmeom, 4mo ecaKoe 
ypaenenue euda p(t)—Tn(t)=0, ede T, (t) = mpueonomempuueckull noau- 


Hom noproKa<n, momem umemb 6 npomexcymKe (0,2m) He OonbWe 4emM 
2n +2 KopHeli, u nycmo 


d (6) = 9 (onde + &) — 9 (ton + &) + se —® (t2 + &) + (4; +6), (5) 
2de tp = kx /(n+ 1), R= 1,2,...,2n +1: F€[0,7/(n + 1)). 


To2da: 
1. Ecau 


9 (0) < min {p(0 + 0), 9 (2 —0)} uaw $ (0) > max {p(0 + 0), p(2e—0)}, (6) 
mo natidemca eduncmeennan mouka & €(0, t,) = (0, w/(n+ 1), makan, “mo 


® (font at G5) — 9 (fon + &o) +... — ~(ty + &) + p (ty + Eo) — 9 (6) = 
= ¢ (&) — 9 (&) = 9. (7) 


* = 
Ecuu a=0 unm a= 2zn, To 6yfem eme Mpeqnonarath, yToO dyHkwua g(t) coot- 
BeTCTBEHHO ompeyemeHa Tak>Ke B TouKe OQ nan 20. 
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2. Tpuecnomempuueckuii noaurom T,, (t) nopaoKa<n, Komopoii uxnmep- 
onupyem PynKyuto p(t) @ mouxax &,€) + t1,.... + ton, 20e & cayncum 
OpHem ypaeHenun (7), ecau eoinonaneHo ycaceue (6) u &y=7/(n-+1), ecau 

min {¢(0 + 0), ¢(2t—0)} <$(0) <max {p(0+ 0), o(2x—0)},  (6’) 


BAMEMCA CPeOU BCLBOSMODCHELX NOAUHOMOE nopsxOKA<X nN noaunwomom Hauay4- 
e20 npubsuscenua dynkyuu p(t) @ mempuKe L u 


2r gn 
En(p) = | le (!)—Ta (4) [dt =| \ 9 (4) sign sin |(n + 1) (¢—E)] dt]. (8) 


3. Ecau eeinoaneno ycaoceue (6) u 


g(t) ~ oS + >, (az cos kt + by sin kt), 
k=1 
10 4UCAO —) Oydem CaysuMb’ KOLHeEM YpaeNeHuA 
D 


t {A(n-41)(2/+1) COS [( +1) (27 + 1) E] + O¢nzsyoy-4ay sin [(n-++ 1) (2j-+-1) &]}=0. (9) 
=0 


Onpejeneune 2 (cp. (1°), cr. 222). Mycrb na KakoM-Hu6Oyzb mpome- 
<yTke [@,a-++ 2n] 3amanHa cymMMupyemaa cbyHKuua p(t). Ha3zopem nepBbiM 
eer ese cK wo c Nepvoxom 2m wnuHTerpaJsom oT ¢(t) dyHkKuHtO 


wt) = \ [p (E) + Cy] dé oh C, re noctosHHad C, B3ATa Tak, YTOOBI P; (a + 2) = 


a 
= 9, (a), a C— npovsponbHaa moctosnHas. IIpu mo60om HatTypasbHom s> 1 
MpeesuM s-M mMepHoduyeckHh c nepHogqom 2x uuHTerpas os(t) or g(t) no 
t 


anyKuun, mojiarad os; (t) = \ les (€-)+C.,]dE4+-C, rye os. (t) —(s—1)-H 


a 
epHoquyecknh unTerpas oT ¢(t), MocTOoMHHaA C, B3ATAa TaK, YTOOBI Os (a +27) = 
= 9s(a), 4 C—npon3BombHaa mocTosHHad. PyHKWHIO, NosyYeHHYIO MYyTeM 
epHomuueckoro mpogomxKeHua p(t) Ha BCIO MpxAMyi0o, OyeM Ha3bIBaTb H y- 
€BbIM HHTerpaaom OT o(f) u OOO3HAYAaTb YEpes ¢p (Z). 
~ Teopema 9. Ilycmo d@yxkyuan os(t) (s yenoe > 1) cayscum s-m nepuo- 
udecKUM c nepucdom 2m wuNmeepanom om cYymmUupYyemoli Henpedolenott 
(0,2r] @ynxyuu g(t), Komopyto npu Kaocdom n= 1,2,... abou mpuzono- 
empuueckull noauHOom nopsAOKAa<n moocem 6 (0,2n) uNmepnonuposame He 
onowle “em 6 2n+ 2 moukax. 
To20a: 
1. B (0,x/(n+1)) natidemca cOuncmeennan mouka & makas, 4mo 


9s (Eo) —"9e (Eo Ho) += (f + 2) =0. (10) 


2. Tpueonomempuueckuti NnoAUHOM ie (t) nopadKa ne elle n, Komopoltt 
INmepnoAupyem gynkyuto s(t) @ moukax  £o,f-+7/(n-+ 1), .--s& + 
+ Qnr/(n + 1), Ae@AHEMCA CPECU ECEECBMOOKHOIX NOAUKOMOE NopAOKA<N NoAu- 
lomomM Hauayuwmceo npuOsuocenun gynkuuu o;(t) 6 mempuKe L u 


in (ge. = \ \gs(t)—Ta(t)|at =| | go) signsin|(n + 1) (¢—f)dt| . (11) 


0 
3. Ecau os (t)~ > + ws (a, cos kt + bysinkt), mo uucao &y Oydem cay- 


1 
cCumb KOpHem ypaéeHenusn (9). 
Teopema 6. /Iycmo 6 unmepeane (—,t) 3a0aHbL CymMmUpYyemble PYHK- 
uu 9, (t) U G_(t) co credyrowuumu ceoticmeamu: 1) yHkyuu (t), Po(t) cy- 
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wecmeytom UW HenpepoleHol Bmecme C NpOUsBOOHELMU COOMBemcmMéBeHHO do 2 n-20 
u (2n + 1)-e0 nopadKo0e ekasjmuwumenoHo; 2) npu t€(0,7) ece NpPOUusBOOHOble 
ynkyuti ©, (t), P(t) 00 2n-e0 u coomeemcmeenno (2n +- 1)-20 nopAdK0e BK AtO- 
YUMeNbHO ABASIOMCA HEeompuyamenbHolmu; 3) —,(t)—HeYemMHaA, oe (t) —4em- 
HAA (YHKYUU, U NYCMb NPU NpOUsBOALHOM YOM se) Gis (t) — s-ti nepuo- 
Quueckuli C nepuodom 2x unmeepan om gynkyuu o;(t), i= 1,2. 

T020a CpeOU BCEBO3MOICHOLX MpPUCOHOMEMPUYLECKUX NOAUHOMOEB nops0Ka <n 
NOAUHOMOM HaUAyuuezo npubausKeHUA OAn ynKyuu s(t) @ mempuKe L 
CAYHCUM NOAUHOM Te (Z) = cee (p; 8; t), Komopolti: 1) umeem my oe 4emHOCMes, 
umo u gynKyun o,;,;(t) *; 2) unmepnoaupyem @ uNmepeane (—T, T) Pynkyuro 
:s(t) @ nyaax cos(n-+1)t, ecau dynKkyua 4¢i,s (2) seanemca 4wemHou, U 
e nyaax sin(n + 1)t, ecau dynkyusn 9,5 (t) Aeanemca neremnou. IIpu amom, 
eCAU GYHKYUA ;,5(t) 4emnNaA, mo 

2m 2m 
En(gisle = | lors()—Ta dt = | | gus (@)signcos(n+ Iedt |, (12) 
0 0 
a ecau PYHKYUA ¢;,5(t) Hedemnan, mo 
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En (isle = \ |Get) —Tn(@) |dt = | | $s () sign sin (n + 1) ¢dt |. (12') 


JlayuM HeKOTOpble NPHMepbI MpHMeHeHHA CPOPMY AHPOBaHHbIX TeopeM. 
1. Paccmarpusas Kulaccbl pyaKynn f(t) Bua 
a0 
F(t) = \ K(¢—8) x (6) db, 
0 
rae || x (E) |lo< 1 usm xe ||x (||. <1, a sagpo K(t) yaosnerBopaer ycuo- 
BHAM OJHOHK 43 Teopem |, 4, 5 usa 6, MbI pH NOMOMLM pxja OOuIMX Teopem, 
yoKa3anuHblx C. M. HuxospceKxum (°), 6e3 Tpyqa MOyYHM TOUHbIe BepxHHe 
rpaHi HaWJyYWuXx Nmpu6MwxKeHHH Ha Ka%KJOM KOHKPeTHOM KJlacce (ompese- 
JIACMOM TeM HJIM MHBIM AJPOM), a TakKxKe HanJyUWIMe IMHeEHHbIe MeTOAb Lia 
NpHOsMxKeHHA CYHKWMH M3 TOrO WIM MHOrO KuJlacca. . 
2. Teopemb! 2 uw 5 aloT BOSMOXKHOCTb MpH Bcex s>O pemumTb 3aqayy, 
noctaBsieHHy10 B 1937 r. )K. MaBapom (7), O HanuyuiuemM NpHOimxKeHuH Ha 
KJlacce PYHKUAH, UMeIONIMX OrpaHHyeHHy!0 ApoOOHy!0 MpOM3BOAHYI0 3aaHHOrO | 
mopayka s (0<s< oo), 
3. BaxkHbIMH B TeopuH MpHOMKeHUM MpHMepamMu byHKWMA, K KOTOPBIM 
IipuiMeHuMa Teopema 6, saBualoTca PYHKILMM | 


Qs (t) = y (=e eee : ds (t) —_ S (—1)* sin (kt — sx / 2) , 
k=1 k=1 


ps ps 
S soul, Zee. 
Hausyumee Upu6mxenua BL Ana stax dyHkiuit Opium Brepsale NOJYueHbl 
COOTBETCTBCHHO 7K. Dapapom (*) u H. H. Axuesepom u M. [. Kpelinom fd 


Jlyukui rocyqapcrTBeHHbIii Tlocrynuno 
meqarornyeckHit MHCTHTYT 29 VI 1959 
um. Jlech YxpawuKu 


UMTHPOBAHHASA JIMTEPATYPA 


. Jobaw ar doG. Re 203 nie (1936). 2 J. Favard, Bull. d. Sci. math.. 61 
209 (1937). SH. HW. Axuesep, M.T. K peitu, JAH, 15, 107 (1937). 4H. W. Ax u- 
e3ep, JiekuHH mo TeopHH ammpokcumauun, M.— JI., 1947. 5B. Na , Ber. d. Math.- 
phys. Kl. Akad. d. Wiss. Leipzig, 90, 103 (1938). © C.M. Hux Be bs HOt, ion, AM 
COCEAcepe MaTeM.., 10, 207 (1946). 7B. K. T3agux, Use. AH CCCP, cep. matem., 17, 
epee: : & rlaveae kK HH, U3s. AH CCCP, cep. marem., 20, 643 (1956). ®Cyub 

-meu, Vss. , cep. MaTeM., 23, 67 (1959). 10 A. - 
puyueckue pags, M.— JL.,. 1939,” Sona Aa 


* 
Tipu mo6om wenom s>0 byxuKuna ;,5(¢) aBaerca, OVeBHAHO, 1H60 yeTHOM, mHGo 
HeyeTHOH, 
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Wornayn AKkanqemun Hayk CCCP 
1959. Tom 129, Ns 1 


MATEMATHKA 


E. TI. JOJDKEHKO 


TPAHW4YHbIX TEOPEMAX EJAWMHCTBEHHOCTH HW! 0 NOBEXEHHM 
AHAJIATHUECKHX ®YHKUMM BBJIA3H FPAHMILbI 


(ITpedcmaeazeno axademuxom A. H. Koamozoposoim 2 VIT 1959) 


B sro samMeTKe paCCMaTpHBalOTCA BOMPOCH, CBA3aHHbIe Cc mpo6,lemoii 
HHCTBEHHOCTH aHaJIMTHYUeCKUX GyHKUMH (§§ 1—3) u dopmysupyrorca Teo- 
iz O MOBeAeCHHM KOMIIIeKCHOM (YRKUMH BONH3H TpaHHUbI OOsacTH ee cy- 
ecTBOBaHHA (§ 4). 
 § 1. H. H. Jlysny u UW. VU. IIpupanop goxa3amu caexyrwuryo Teo- 
py (*,*): 

Teopema A (stTopad rpann4uHaa Teopema equHcTBeHHocth). ITycme f (z) — 
YHKYUA, mepomopdbHaA @ edunuuHom Kpyee K,:|z2|< 1; E — mnoocecmeo 
oueK eOUNUUHOU OKPYoCHOCmU C,:|zZ|= 1, sABARHOLUCeCA mMHODKeCMeOM emo- 
Mi KamMeeopuu Ha HeKoMopoti Oyee oC Cy, makoe, 4mo OnA arwbol Oyeu 
=. mes(FE () 3’) > 0; 

Toeda, ecau Ona Kancdott mouku CEE f(z) +0 npu z—C, zEL*, mo 
(z) =0. P 

3necb L$ o603HauaeT panuye Kpyra K, Cc KOHIOM B ToUKe C. 

ABTOPbI 3TOH TeOpeMbl NOKa3aJIM, YTO OrPaHHYeHHA, HaJIOMKeHHbIe Ha MHO- 
ecrBo E, He MOryT ObITb OCNa6sIeHb! Ge3 yCHJIeHHA ADyrHx ycwOBHH Teo- 
empl. Mmu xe OblIO NMOKa8aHO, YTO WIA MEPOMOPMHEIX dyxKyni f (2) 
DUBbIe i (okaHunBalollneca B TOUKaX CEC, u se xKalyHe OCTaJIbHbIMU 
30HMH TOUKaMH B K,), no KoTopbiM f (z)-—>0, Heb3a OpaTb MPOH3BOJIbHbIM 
\pa3som *. 

OctapaJIMCb HepelIeHHbIMH CJleyIOWlWe BOMPOcs!: 

1. Ecam orpaHvuuTbca pacCMOTpeHHeM TOJIbKO aHaJIMTH¥eCKMX MyHKIUHH 
(z), TO HYKHBbI JIM KakHe-1MO0 OrpaHwyeHHA Ha CeMelicTBO KpuBbIx {L5:C€ E} 
[pH COXpaHeHUM YCJIOBMH, HaslO%KeHHbIX Ha E) AMA Toro, yTOObI Teopema A 
‘TaBaslaCh ClpaBeHMBOH ? 

2. Kaxkoppl Te HauGoslee O6ulMe YCJIOBMA, MPH HaJIOwKeHHM KOTOPbIX Ha 
MelicrBo KpuBEix {L°:C€E} reopema A ocraerca cipaBeqmBol (qin Me- 
OMOPMHBIX (PyHKIHH) ? 

3. CchopmympoBaTb HeTPHBHaJIbHbIe TPaHHYHble TEOPeMb! eMHCTBEHHOCTH 
ma (PYHKIUMH, anayMTMYeCKUX (MepOMOPdHBIX) B o6acTtH G, orpaHHueHHou 
SCIIPAMJIAeMOM, HaNpHMep %KOpsanowok, KpuBot. IIpeynouaraerca, 4TO NpH 
OPpMYJIMPOBKe YCJIOBHi Mbl He MOsb3yemMcaA (MpAMO WJM KOCBe€HHO) KOH@OpM- 
IM oTOOpaxkeHvem G Ha Kpyr Kj. 

Ha sonpoc 1, HaCKOJIbKO M3BeCTHO aBTOPy, AO HacTOsUero RPeMeHu 
‘Beta He Opim0. Hexoropoe mpoyBuxkeHve B pelleHHu Borpocos 2 u 3 OpIs0 
jeaHo Konavusygom (2) u Baremusom 4 Seligesem (*). 

Tleppyro 43 ccpopMyJIMpOBaHHEIX BbIIle 3aay B OTPHIaTebHOM CMbICJIe 
aeT Cueyioulad TeopeMa. 


* Kpnpoi, Kak OObIUHO, Ha3bIBAeTCA MHOMKECTBO TONCK (x, y), OMpeqemAeMbIx H3 
apHenult x= o(t), y= H(t), OSE<1, rae P (4) y (4) — HeMPepbIBHBIe Ha [0,4] dyHK- 
iM, M3 KOTOPBIX XOTA Obl OHA He PaBHa TOAKJECTBCHHO NOCTOAHHON. 
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Teopema 1. JJaa kaodoeo r:0<r<1 wu KomnaeKCHOe0 4uUCAa a CYyuUse- 
cmeyem qbynkuus f(z) co ceoticmeamu: a) f(z) axanumuueckan (peeyanpHas) 


¥ ¢ 
@ Kpyee Ky; 6) Ona Kane Coeo CEC, cytyecmeyem makou ompesoK L*, coeou- 
nsuowuli © ¢ HeKomopotl mouKoi z< oKpyoxcnocmu C,:|z| =r, umonpu z—>G, 
z€EL> f(z) +0, npuwem amo cmpemaenue pasHomepHo omHocumeAbHO CECH 


m. e. f(z) 0 npu |z|—>1 u ze U LS B) npu ceE= {C= ee bee ee 
CEC 


? 


ie 
fit = UO, eae} mynkyusn 9 (6) = Zr aeasemca Henpepolenot; Yr) f (2) a 


npu z€K,. 

§ 2. TIpexge vem MpucTynNTh K paCCMOTPeHHtO OCTAJIbHBIX 3afa4u, cop- 
MYJIMPOBaHHBIX BbIIe, BBeLeM HeKOTOpbie OOo3sHayeHuA. G — oOnacTb (BoObHeE, 
6eckoneuHocBasHas), rpanHuna Kotropol I. L*(C€T)—xpusaa, umeroujaa cI 
eJMHCTBEHHY!IO OOMLyIo TOUKY © MH OCTaJIbHbIMM CBOHMH TOYKaMM JexKalllan 
B G. Ecamu f(z) — Komnmekcuaad pyHkuus, ompegzetennad BG, To £[€, Lt, f] 
O6o3HauaeT MHOKECTBO MpeAesIbHBIX 3HaueHHH f(z) mpnH z—C, zELS. Ky— 
e€NHHHUHbI Kpyr c rpanuuel C. y= OTKPBITHIM yroul, OOpas0BaHHbIH AByMA 
xopyamu Kpyra K,, umewurmu C€C, o6mel toukon. £ [C, Vv‘, f] — Muoxe- 
CTBO MIpefeJIbHBIX 3Ha¥eHHH dyHKunu f(z) (SaqaHHoH B Ky,) mpu z—6, 
z€V°. Z—pacumpenHasi KOMMsIeKCHad MJOTHOCTD. 

Onpenemeunue 1. CemelicTBo KpHBbIX {L°: C€ECT} wa30pem He- 
II pe PHIBHBIM, eCJIM cylmlecTByeT (PYHKUHA TBYX Te€PeMeHHBIX @; (t) CO CBOH- 
CTBaMH: &) g(t) ompenenena mpu CEE, ¢€[0,1] um HenpepriBHa mo coBo- 
KYINHGCTH epeMeHHEIX €, ¢; 8) oz ([0,1]) = L*; 7) ¢¢(1) =. Ecam o: (¢) kpome 
TOrO ellie paBHOMepHO HempepbisHa Mo coBokynHocTu €,f, To ceMmelicTBO 
{L°: C€E} Ha30BeM PaBHOMePHO HenpePbIBHEM. 

JIemma 1. [/ycmo mnoocecmeo E ecroody naomHo Ha HeKkomopoti Oyee 


eOunuunot oKpyacnocmu C, u cemeticmeo {L>: C€E} pasxomepHo Henpepoleno. 
Toeda cywecmeyem Oyea 56,25 ue >O0 makue, amo 6 oOnacmu, ABAAOWeLICA 
o6twell “4acmoto &-oKpecmHocmu Oyeu s u Kpyea Ky, Kpueole cemeticmea 


{L*: CEE} aeowam ecrody naomno. IIpu smom, ecau E —emopoti xkameeopuu 
Hao, mo E (\ o9 makore mHooecméeo BMopol. KameeopuU. 

Onpegeneuune 2. Byem Ha3biBaTb MHOxKecTBO FE, pacnovioxwKeHHOe Ha 
CIPpAMJIAeMOH pyre 6, METPH4YECKH NVJOTHHIM, CCH WIA Kako Ayru 
o’&so mHoxecTBo EF (] o’ uMeeT NOJOKUTeIbHYIO WIMHY Mo Xaycnophy (T. e. 
MIOJIOMHUTeEbHY!O BHELIHIOIO Mepy JleOera, onpeyeseHHy!0 Ha so) *. | 

Viz memmpr 1,reopem @ary ((*), Il, 1. 7) u Baremuna u Seligena (*) mo- 
wry yaeM: 

Teopema 2. IIycmo é6oinoanenot ycaoeua: 1) f(z) mepomop@ua e Ky; 
2) ECC,— mnoocecmeo emopoti Kameeopuu na HeKomopoli Oyee o CC; 
3) @€— mHooeCmMeO, mMempuuecKU NaomHoe Ha mot sce Oyee; 4) cemeticmeo 


{L*: CEE} paenomepxo nenpepoleno u £[C, L*, [|= Z; 5) Ona Kado mouku 
4 €e cywecmeyem Hexomopan Kpuean I” (Cc KONYOM 6 YU OCMAAbHIMU CeouUmMU 
moukamu aexauaa @ Ky) makaa, umo £[x, 1, f] = {0} **. . 

Toeda f (z)=0. 

Ecau sce Kpueoie 1” Hekacamenonet *** K Cy, mo 6 ycaosuu 5) paeexcmeo 
L£ [, 1", f] = {0} moocno samenumo exaruenuem 0 € £[7, 2”, f]. 

Orcioqa, B YacTHocTH, mph E=e,L'*=/5 nonyyaem HenocpeycTBeHHoe 
odoOujeHHe (H ycuJIeHHe) Teopemp! A: 

Teopema 3. JIycme: 1) E€C,— mxooecmeo, o0nospemeHHO mempuuecku 


* SaMeTHM, TO 9TO ONpesedeHHe MeTPHueCKH MVIOTHOTO MHOKeCTBa ABAAeTCA Oouee 06- 


UHM, 4CM OOUIeNPHHATOe, B KOTOPOM MpegnodaraeTcA H3MepHMOCTb MHOxecTBa EL. 
** {0} o603Ha4uaeT MHO*KeCTBO, COcTOSIee U3 OMHOM TOUKH z= 0. 
* » 2 a Dp 
** T. e, ua KaxgoH Kpupoi 1” cymectsyet Takoli yron V", uto [7 GV". 
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AOMHOE U BMOPO KaMeeopuu HA HeKOMOpoii Oyee oEC,; 2) cemeticmeo Kpu- 
polx {L°: CEE} pasnomepHo nenpepoleno. 

Toeda, ecau mepomop@uaa @ Kpyee K, dynxyua f (2) maxkoea, 4mo 
[S, L, f] = {0} O22 Kaocdoeo CEE, mo f (z)=0. 

Ecau Kpusol? cemeticmea {L*: C€E} nexacameaonet Kk C1, mo Oocmamouno 
mccmo paeercmea £ |, L’, f] = {0} nompeboeamo, umob6u 0€ &[C, LS, f] + Z. 

_Teopema 3 JaeT OJMH 3 BO3MOXKHbIX OTBETOB Ha BoMpoc 2, nocTaBveH- 
BIM B Ha¥yasleé 3aMeTKH. B HeKOTOPOM CMbICI€ STOT OTBET OKOHUATEJIbHBI, 
MeHHO, Teopema | NoKasbrBaeT, YTO PaBHOMePHYI0 HeMpepbIBHOCTb CeMelicTBa 
Le C€E} Hemb3A 3aMeHUTb ero HeMmpepbIBHOCTHIO. 
| gaMeTHM, 4TO Teopema A nomyyaeTca u3 Teopempl 3, ecun yHKUNSt 

c(#), yyacTByIollad B ONmpelenenuu PaBHOMePHOM HelpepbIBHOCTH CeMelicTBa 
Lt: C€ EF}, umeer Bug or (t) = Ct. 

IIpu g(t) = Ctexp {ip (t)}, rae p(t) BewjectBeHHa wu HempepiBHa Ha [0,1] u 
(1) =0, B uacTHocTH, nomyyaem u3 Teopem 2 nu 3 ycnseHHe pe3ysbTATOB 
OJIMHByna (*) (Teopempr | u 2). 

§ 3. IIpucrynaa kK paccmoTpeHuto 3aqauu 3, BBememM culemyroulee onpere- 
JIeHHe. 

Onpegesneune 3. Ilycth s— yocruxumaa xKoOpsanoBa fyra rpaHulpl 
oOacTu G (cm. (°), crp. 409). Muoxectso E@o na3opem rapMOHH4e- 

KH MWOTHBIM Ha o OTHOCHTeCIbHO OONacTH G, ecu WIA KaKON 
yr 3’ o mMHoxecTzBO E {] o’ uMeeT MOJOXKUTeEMbHY!IO BHELIHIOIO _TapMOHH- 
gecky!o Mepy (*) OTHOCHTeJIbHO O6macTu G. 

PaccMoTpHM OOJlacTb G, CBA3HBIE KOMMOHeEHTbI JOMOJHeEHHA K KOTOpON, 
34 BO3MOXKHBIM HCKJIIOUCHHEM TOJIbKO KOH€YHOTO UX YHCsIa, HMeIOT BHYTPeH- 
ive TOUKH (T. e€. HE ABJIAIOTCA «pa3pe3amu»). Takumu OyfyT, HanpyMep,. 
OlacTH, OFpaHHUeHHble JIOObIM YHCJIOM 3AMKHYTHIX 2KOPMaHOBHIx Ayr. Tlycrp. 
o— xopmaHoBa pyra, o€T; ['(c)—Ta u3 cpa3sHpix KomMnoHenT IT, KoTopas 
OfepxKUT 9; G(c)—Ta u3 OOacTel mmockocTH Z, OrpaHHYeHHbIX KOHTH- 
HYyyMoM I'(c), koTopaa cozepxuT OOmacTb G *. [Ipeqnono%xHM, AIA Mpo- 
TOTHI, uTO I'(s) — 3aMKHYTaA %KOpaHoBa KpuBaA. 

Byem ropopuTb, YTO MHOxecTBO E Co rapMOHH¥eCKH MIOTHO Ha 3, 
eCJIM OHO FapMOHHYeCKH MJIOTHO Ha os OTHOCHTeIbHO OOmacTH G(s). Lasa 
o6macrei G C MepeunCJIeHHbIMM BbILWe CBOHMCTBAMH CMpaBe/JIMBbI CJleqyIoulHe 
Be TeOPeMEI. 

Teopema 4. J/ycmo f(z) mepomopq@ua 6 G, mxoocecmeo E CT odnoepe- 
MCHHO 2APMOHUMECKU NAOMHO U BMoOpoli Kameeopuu HA HeKOMOpott sKopdOaHo- 
eoti Oyee o CT u cemeticmeo {L*: C€E} pasnomepHo HenpepoiéHo. 
ff Toeda, ecau £0, L*, {| =0 Ora Kxaocdoz2eo CEE, mo f (z)=0. 

— Teopema 5. ITycmo E — mxoocecmeo, mempuyecku naomHnoe u emopoti Ka- 
meeopuu Ha HeKomopot cnpAmanemoti ocopdanoti Oyee os CT u cemeticmeo 
{L*: CEE} paenomepHo nenpepolexo. 

To2da, ecau mepomoppxaa e G dyxxyua f(z) maxoea, umo £[, LS, f] = 0, 
mo f (z) =0. 

§ 4. B 3aKsloueHHe MpvBeyeM Be TeOpeMbl, OTHOCHIMecA K MOBeeHHIO 
DYHKUMH BONM3H TpaHHUbl HX OOACTH CyUleCTBOBaHUA. 

Onpengenenue 4. Komnaexcuyio dynkumio f (2), 3aaHHyio B HeKO- 
Topo OKpecTHOCTH TOUKH 2)€Z, MOryLy!O IPpHHUMaTb KaK KOHEeUHBIe, TaK 
SeCKOHCYUHbIe 3HAYCHHA, HA30BeEM OGOOMLEHHO HeENMpePpbIBHOH BTOUKEe 
Zo, ECM B 9TOM TOUKE HeMpepbiBHa B OOBIYHOM CMBICJIe C/IOBa XOTA Obl OHA 
a3 cbyHKuuli f(z), 1/f(z) (mp sToM, pasyMeeTca, CuuTaeM, 4TO l foo 0; 
1/0 = oo). DyHKunio, COoOUjeHHO HeIpepbIBHYIO B KaxKJOW TOUKE o6nacTu G, 
1a30BeM OOOOMeHHO HEMpePpbHIBHOH B G. 

Teopema 6. IZycme f(z) o006wenHo Henpepolena (@ “acmHocmu, mMepo- 
MoppHa) 6 Kpyee K, u cemeticmeo {L*: C€o} (¢—Oyea oKpyoenocmu Gy) 
DaBHOMePHO Henpepoleno. 


* Jlerko moka3aTb, uTO Takai OOacTb G(o) Bcerga cyulecTByer. 
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Tozda, ecau E — mxoocecmeo mouek CEs, Oran Kaxcdol us Komopblx CyY- 
wecmeyem makott yeor V>, umo £[C,V%,fJ- L[S, L5, f], mo E seanemnca 
MHOMKeCMBOM Nepeoti KaMezopuU. 

Teopema 7. ITycmo f(z) — npouseoronan KomnAeKCHaA PYyHKyUA (KOHEe4- 
Had UAU Hem), ONpedenenHaan 6 Kpyee Ky. 

Tozda muHoocecmeo mouex CEC, Ona Komopux £L[C,V>,fJ-L[S, Ki, fF] 
npu HeKomopom yeae V>*, umeem nepeyto Kameeoputo (na C;). 

B kayecTBe BeCbMa YaCTHbIX CJIEACTBHH H3 3THX TeOpeM MOJy4aeM TeO- 
pempr III, V, VII pa6ortsr (?). 


Ilocrynuso 
27 VI 1959 


UMTHPOBAHHAS JIMNTEPATYPA 


1N. Lusin, J. Privaloff, Ann. de l’Ecol. Norm. Sup., S. 3, 42, No 6 (1925). 
2 E. F. Collingwood, Acta Math., 91, 165(1954). ? F.Bagemihl, W.Seidel, 
Nagoja Math. J., 9, 79 (1955). *H. HW. Npusaaos, Ipannunpie cpolicrsa aHamHTHyecKHXx 
cdyuKuni, M.—JI., 1950. §& F. Bagemihl, W. Seidel, Michigan Math. J., 3, 
ine (1955—1956). §® A.HW.MapKkywesBuu, Teopua ananuTaueckux myHkuni, M.— JI., 
0. 


* Y[C, Ki, f] ects mHomecrBo spcex NpeJeNbHBIX 3HaveHHH f(z) npH f—> € (z EK). 
26 


ATornane Anagemuu nayr CCCP 
1959. Tom 129, Ne 1 


MATEMATHKA 


B. B. HBAHOB 


NPMBJIMDKEHHOE PEIWWEHHE KPAEBOH 3A A4UW PAMAHA 
JIA CHCTEM n TNIAP ®YHKILMM 


(ITpedcmasaexo akademuxom H. H. Mycxeauweuau 29 VI 1959) 


Yspectuo (',”), uro [WIA yKa3aHHOl B 3aro0BKe 3afaun B OOILeM Cilyyae 

O CHX Mop He Halifen sPeKTHBHBIM, B YACTHOCTH NPHGOJIMKeHHBIM, arOopHTM 
pelenua. Bovee Toro, B padore (*) MpHBOAATCA HeKOTOpbIe CoOOpaxKeHHA O TOM, 
TO BCAKHHM aJIFOPHTM PelieHHA STOH 3aauH, NOJYYeHHbIM MPH MOMONIM «OOBIY- 
bIX» CpeJ{CTB, HE MOXKeT ObITb YOBJIETBOPUTeIbHBIM C MpakTHyYecKOH TOUKH 
peHHA. 

Hmxke ykKa3bipaeTcA lpHOJIMxKeHHbIH MeTO, HaxoxKJeHHA BCeX pelleHHii 

(HCOAHOPOAHOH KpaeBow 3afaun PuMana Jia cucTem n Nap (dbyHKWul — Merton, 
ObITb MOXKET, TPOMO3AKHH, HO BCe xe adteKTHBHDIH. 
Mrak, ycTb [aH 3aMKHYTHIN OrpaHHueHHbl ruiamKuu KouTyp L, pa3s6u- 
IBaIOULHH KOMMJICKCHY!O MJIOCKOCTb Ha BHYTPeHHIO!0 OOslacTb D* u BHeLHIOIO D™ 
Cc HayasioM KoopyuHaT B D*, uw mycTb TpeOyeTca HaliTH KYCOUHO-anasMTHMYe- 
ku Bekrop © = (®,, M,,..., M,), HMelouMH KOHeYHBI mopayqoK Ha Gec- 
EKOHEYHOCTH, MO TpaHHYHOMY YCJIOBHIO 


a ORS ia it . (1) 
KoTOpoM f = (fi» fo,.--> fn) —3aaHHbl Ha L, CYMMMpyeMbIM c KBajpaTOM 
n tf, 
IBEKTOP, T. €. lf = [> fel? tae |] Oda Tala) 80s alipciy a 


abe &, 
MaTpHUHad (PYHKWMA, HempeppiBHad no Tempgepy Ha L u Hurge ua L Heoco- 
eHHad, T. e. detG(t)--0, t EL. 
Vspecruo (+), uro ccbopMysupoBaHHad 3afaya PumMana 9KBMBaJIeHTHAa CJle- 
nyroulelt Sajaue: HalirH Mapy BeKTOpoB g* HM Y , aHaJIMTHYCCKH COOTBETCTBEH- 
HO BHYTpu Hu BHe L, MO YCJIOBHAM: 


~ 1 (GH—G(d)i_ 
G (to) & (bo) — az \ Sag (a) at = 


ip 
1 t) dt 4 
= G (to) 1 (to) + gq FO — FF (to), (2) 
ib 
p =Ge +f, (3) 
we 1 = (1 Yo +--+» Yn) —MHOPOWJeHHbI BeKTOP, 3aaHHad TlaBHad YacTb 


‘BeKTOpa o Ha OecKOHe4HOCTH. 
PaccmorpuM ypaBHeHue Tuna PpeyxroubMa 


t iM 2 1 4 dt 
PG 1 (to) (SG = 2 x (i) at =y(tJ=r1+G (—Sit+aq) uy 
r L 


2ni t 
(4) 
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Kak JIMHeiiHoe ypaBHeHue B THuIbOepropoM mpoctpancrBe L, BeKTOp-yHK- 

uli, CyMMupyembIx c KBagpatom Ha L. IlokayKem, 4TO Mbl MOKEM mpu6au- 

*KeHHO Halitu Bce pellleHia ypaBHeHua (4) um 4TO H3 NMOJyYeHHOTO MHOKe- 

CTBa peleCHHit HETPYHO BbIJeUTb BCe PHO KeHHbIe pelieHuA ypaBHeHHA (2). 
Bpejem elle OHO ypaBHeHHe 


; GAG G (t)—G(t : 
(E—2A) x = x (ty) 2 GOP | ORF) 5 (iy) dt = y (0). (5) 
L 
Ilyctb @1, €g)...;€m,... —Oa3uc B Ly, Tak uTo moo BeKTop pE€Le 


MOXKHO TipeJCTaBUTb OMHO3SHAYHO B BUJE 


co 


o— D? Areks 
1 


Hw mycTb uepes P,, oO603HaIeH ONepaTOp MpoeKTHpoBaHHA B Lz: 


Ping® => >) Qrer. 
1 


B (4) moKa3aHo, 4TO BCe COO6CTBeHHbIe 3HaYeHHA oNMepatopa A MOryT 
ObITb MOMYYeHbI KaK MpeeJIbl BCCEBO3MOXKHHIX MOCJeAOBaTeNbHOcTeH NMmpHOMH- 
YKCHHbIX COOCTBEHHBIX 3Ha¥eHHH OnepaTopoB P,A, Korgqa m—->oo. Takum 
06pa30M, Mbl MOXK€M MIPOBepHTb, ABJIAeTCA mH A = 1 coOcTBeHHbIM 3HaYeHHeEM 
onepatopa A. Ja 3Toro, OYeBHAHO, JOCTaTOUHO MPOBepHTb, CTpeMATCA JH 
K HyJuO OMpefeiHTemm CHcTeM 


m 
\1 
THE Xn = >) oer, mph }=1, korga m— oo, 
1 
Ecuu } = 1 He ecTb co6cTBeHHOe 3Ha¥eHve omepatopa A uM ecu 3aqaua 
Pymana (1) pa3peliuMa, TO, pelliad ypaBHeHue (4) npHuOmuxeHHO JO0ObIM HS 
H3BeECTHBIX Me€TOJOB, Mbl NOJIYYHM MpHOMxKeHHOe pellleHHe ypaBHeHusA (2). 
Torya no dopmysie (3) HaligmeM mpHOnMKeHHOe 3Ha4eHHe ¢*, H 3aqaua Puma- 
Ha OyjleT MpH6H2xKeHHO pelliena. 
IIpenmos0xKuM Terepb, UTO A = | ecTb cOOcTBeHHOe SHaYeHHe OMepatopa A. 
IIpenctasum onepatoppl (E —\A)+t u (E—)APmA)? B HeKoTopol oKpecTHo- 
ctH A= 1 B Bupe (4,5) 


A A 
pis -1 __ Rk k—1 A 
(E hA) aa a ei 1)* + (eS 4)*—-1 a Ae 5 eae = i (A), (7) 
es 7 (m; ) 
(E—)PmA)+ = > PR Te + Pm (A); (8) 
i=1 —y Z mz 


A Ale 
rye onepatopp! Aj, Aj, oT \ He sapucat; I’, I, axanutuyeckue B oKpect- 


HOCTH A= 1; Am, —> 1, mM— oo. 
O6o3HauuM yepes C MpOH3BO/IbHYHO CIIPAMJIAeMYy!0 3aMKHYTYIO KPUBYIO, KOTO- 
pax orpanuuneBaert OOacTb, COMepKaMlylO ENMHULY BHYTpu ceOA MU He coylepKa- 


IlyiO BHYTpH M Ha rpaHUlle COOCTBeHHBIX 3HAYeCHHH  OTJHYHBIX OT e/MHUIIbI. 
Teopema. Hmewm mecmo coomuHouenua 


(p= AY | (EPpy? dh —/->0 ieee (9) 
G 
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(ge A) \ (E—)PnAy Dies sO: Go (10) 
Cc 


Wi AEP A es id 40, (11) 
C 
O360NAIOWUe HAXOOUMb NpUBAUIKeHHO BCE AUHetLHO Ne3saeUCcUMbLe CObCMEeeHHOle 
eKmopol onepamopa A, coomeemcmeyrtouue coOcmeenHOMY 3Ha4eHUIO k= 1. 
HameTHM jlOKa3arTesIbcTBO Teopembl. M3 dbopmyuni (7) merKo Haxo,uM 
il a 4 =n ES 
= 5 \(E—}4A) t(\— 11d = 5 (E — Ah | (E14) a £0, 


G C 


(E—Ay \ (ESHA) aL 0; 
E 


Onepatopp! (E —\P,A)* papHomepHo Ha C cxogatca Kk (E—)A)? (4). 
cloa HW BbITeKaloT cooTHomeHUuA (9), (10), (11). 
Tlepppie (Ba H3 HUX, OYCBHAHO, MO3BOMAIOT HaXOAUTb 4NcNO k; nocuen- 
Hee, B CHJY TOTO, 4TO OGsacTbIO 3HayeHHi onepaTopa A, aABusioTCA BCe 
POOCTBeHHbI€ BEKTOPbI ONepaTopa A npH A= 1, nNosBoMAeT HAXOAUTD BCe TO, 
) YeM TOBOPHTCA B TeopeMe. 
| Ylocne toro kak MpH MOMOLLM TeOopeMbI HH KakKUXx-H60 pyrux coodpa- 
eHHH BecbMa MpHOsHxKeHHO OYAYT HaliqeHbI BCe JIMHeMHO He3aBHCHMBIe 
SOOCTBEHHbIC ~BeEKTOPbI oneparopa A(A=1), Bce pelleHuA ypaBHenua (4) 
oryT ObITb MpHOuwM>KeHHO HalifeHbl MO cxeMe, yKa3aHHOH B 3amerTKe (°). 
TOOL! H3 NOJyYeHHOrO TaKHM OOpa30M MHOxKecTBa pellleHHH OblIo yOOHO 
BINeJIHTb BCe HY2KHbIe HAM MpHOMMKeHHbIe pelleHHA ypaBHeHua (2), jocTa- 
OUHO Oa3HC e), €o,...,€m,... BbIOpaTb TaKHM, UTOObI OH ABAICH CyMMOM 
enepeceKalolluxcA Oa3HCOB JIA NOAMpOcTpaHcTBa TpaHHU4AbIX 3HAYeHHH BeK- 
OpoB, aHasuTMYecKkux B D*, u no_mpocrpaHcTBa TrpaHWUHbIX 3HayeHHi BeK- 
OpoB, aHamwuTMYeckuxX B D™ yw oOpalaiouiMxcat B HYJIb Ha OeCKOHe4HOCTH. 
Hanpumep, ecu L ecTb OKPyXHOCTb €AHHHYHOTO pafuyca C IeHTPOM B Ha- 
Hale KOOPHHaT, TO 3a TaKOH Oa3HC MOKHO B3ATb CJIeRYIOULee MHOXKECTBO 
€KTOPOB: 


O10 <0des | PONT OMPLONRE RO) ER, -(OZ0R0 04, 
PPO EOP ICOM ONO PEM (O50, ODP ZY. 
(10; 10;,.. 0), (sh SU) inter ( POUT UP anes) wane 


te, (i=, O60 AN0), Od et axe O)new 50; 


ae YTO IIPH3HaKOM HY2KHOrO pellieHuA Oyler CcTpeMJeHHe K HYyJIO Koa- 
puIMeHTOB MIpH Tex 9MeMeHTax 6a34Ca, KOTOPbIe ABJAIOTCA BeKTOpaMH, Heor- 


AHHUUeCHHbIMH Ha OeCKOHECYHOCTH HW He CBA3AHHbIMH C BEKTOPOM M¢ JIMHeHHbIMU 
aABHCHMOCTAMH. 


| BplMHCMTeIbHbIt ~WeHTP Tloctynuuio 
| Axkayemuu Hayk YCCP 27 V 1959 


UHMTHUPOBAHHAS JIMTEPATYPA 
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Jloxuaygn AkagqeMun Hayk cccP 
1959. Tom 129, Ns 1 


MATEMATHKA 


ll. K. CYETHH 


HEKOTOPbIE ACHMIITOTHYUECKHE CBOHACTBA MHOrFOUJIEHOB 
(I]pedcmaeaeno axademuxom M. A. Jlaepenmvesoim 24 VI 1959) 


B paGore (?) aa o606ueHHEIX MHOrOUeHOB DaOepa U JIA MHOFOUJeHOR,, 
OPTOPOHAaJIbHbIX IO KOHTYpy, YCTaHaBJIMBalOTCA aCHMNTOTHYecKHe opMy/JbI, 
B KOTOPbIX OCTATOUHbIH UIeH ONeHHBaeTCH B 3aBHCHMOCTH OT AudpepeH- 
WMaJIbHbIX CBOLCTB BecOBOH (VHKUMH HW rulaqkocTH KoHTypa. B HacTosme 
paOore paccMaTpHBaeTcCaA BOMpOC O TOUHOCTH YNOMAHYTHIX ACHMIITOTH¥UeCKUX 
(bopMy.1, a TakxKe BBOANTCA HOBOe MOHATHE MHOFOWeHa HavJlyuWero acHMi-: 
TOTHYeCKOrO NpHOHKeHHA. 

Ilycrh G—oguocea3Haa OOslacTb c rpaHuyet I, qonomHenHe K 3aMKHy- 


Toh o6mactH G o6o3HauuM uepes D, u nyctb dyHkuna w= OD(z) = 
= z+ %- a +... oro6paxaert KOHopMHO O6slacTb D Ha oOacTb | w| >1 


mp ycmopuax DM(co)= oo, M’(co) >0, a z=d(w) ects OOpaTHad pyHK-- 

wud. JJanee, nycTb B OOsacTH D onpemesieHa aHamMTHYecKaa PyHKWHA g (Zz), 

Ha3blBaeMaA BecoBoH dyHKWMeH, KOTOpad HenMpepblBHa HM OTJIMYHA OT HYIA 
co 


B 3aMKHYTOM O6OnactH D, npuuem g(co)=a,>0. Ilycts g [b(w)] = ee 
(2) 


0 
uM OyfeM cuHTaTb, 4TO *yHKUMA g(Z) HeMpeppiBHO AUuddpepeniupyema B 3aM- 
KHYTOH OOIacTH D p pa3 HM ee p-A MPOM3BOHaA YOBJIeTBOPAeT YCJIOBUIO: 
Jlunuimma nopsyka «, a kKontyp I ectb raaqKas KpHBad HM TaKOBa, UTO, 
yHkuua $(w) HenpepbiBHo Audcpepenuupyema npn |w|>1 (p+4) pas. 
IlpH oTHxX ycuOBHAX jl MHOrOdIeHOB @abepa MMeeT MecTO MpescTaB-— 
seHue (*) 


Bn (z) = g(z)®"(z)+ En(z), z€D, (1) 
Eld@l =r \ MeOlF, wd—w YE, |w[>1, (2) 
\t|=1 nti © 


rae dynkuua F(t, w) HenpeppiBno yuddepenuupyema mo ¢ B 3aMKHYyTOI — 
o6uactu |¢|>1 (p+ 1) pas npx |w|>1. Hs dopmya (1) u (2) cnenyer 
acHMlToTHYecKasd copmyuia (?) 


Bn (2) = g (2) ©" (2) E st) (cat | BORN (3) 


nee 


HetpyqHo moKasaTb, ¥TO BbiITeKaloulee u3 (2) HepaBencTBO E,(z) = 
Inn 
ae bee: | M TeM CAMbIM aCMMIITOTHYeCKad (hopMyvia (3) ABJIAIOTCA TOUHEI- 


MH, T. €. He MOryT ObiTb ycHJeHbI 6e3 ycueHuA RudepenuMabHBIX CBOLCTB 
yHkuni g(z) u F(t, w). Tak, HanpuMmep, ecu o6nacTb G ecTb eqMHMUHEI 


© 
Kpyr, To F(t, w)=0, uw u3 HepaBencrBa E,(z) = — 2" x = = Ges } 
a-r1 


30 


(a OCHOBaHU OOpaTHbIX TeOpeM O NopsyKe Havwyumero npHOsmMxKeHHA (+) 
laiineM, 4TO PyHKUMA g(Z) HeNpepEiBHO AUdpepentupyema p pa3 B OOMacTH 
z|> 1. B oOmem cayuae u3 HepapenctBa E,(z) = O am , 
n 
oro dopmysie (3), TakxKe cueqyeT, 4TO cbyHKunu g[d(t)] u F(t, w) nenpe- 
bIBHO Audpepenuupyempl (p — 1) pa3 B 3amKHYTOM OOmacTu |t| > 1. 
Hlanee, Jit MHorouneHoB {P,(Z)}, OproHopmMupoBanHbix mo KouTypy I” 
BecoM 7(Z), YOBJeTBOpAIOMMM ycsoBuIO n(z)| g(z) |? =|’ (z)|, umeer 
ecto dbopmyua (*) 


Pa (2) = (2) @"(@) [14-0 (EE)], 26D. (4) 


ner 


SIKBUBaJICHT- 


AnaJlorHuHble (OpMYsbI UWMeloT MecTO JIA MHorodseHoB Ue6piesa u 
JIA MHOPOWICHOB, OPTOrOHaJIbHbIX MO Muloulaqu. PaccmorpumM Bompoc o TOU- 
ocTH Bcex dopmywa Tuna (4). 

B @opmysax (3), (4) MoxHO cuUNTaTb, UTO MHOrouneHb! B, (Zz) u Pp (2) 
BJAIOTCA ACHMMTOTHUeCCKUM MpHOMxKeHHeM BerHUMHEI g(z)@" (z), u ecre- 
'TBEHHO TOCTaBHTb BOMpOC O HaJyueM aCHMMTOTHYeCKOM MpHOuMxKeHUU 
ie BeJIMYMHbI B 3AMKHYTOM OOsacTH D c MOMOMIbIO MHOPOUJeHOR CTeMeHH 71. 
Haye roBopa, TpeOyeTca B dopmysie 


n 


F(z) = >) a,Be(z) =o (2) D (2)[! +3, (2), 26D, (5) 


k=0 


inpaBeIMBO!t Aaa smo6oro MHorowleHa F,(z), BbIOpaTb wWiecsa {%,}" TaK, 
TOObl] MaKCHMYM BeJIMUMHI |6,(Z)| Obl] HaHMeHbIUHM MO CpaBHeHHIO Cc py- 
‘MMM MHOroWleHaMu cTeneHu n. [Ipu 9TOM, eCIH Ha OCTaTOUHBIH wien 45, (2) 
1aJIOMUTb ycuOBHe 6,(co) = 0, TO cTapwini KoadduiNeHT muHorousena F, (Z) 
JOJDKeH ObITb paBeH Q,)y", B MpOTHBHOM CJlyyae BCe KOS*PPHIHeHTbI MHOTO- 
yeHa F,(z) M3MeHAIOTCA. OTH Ba Cuydad aHaJIOrMUHbl, Mbl pacCMOTPHM 
TOpOoH cuyuaH. 

IIpexye Bcero 3aMeTHM, uTO ecm [I — 2xopfaHoBa KpuBax, a PYHKUMA 
y(z) HempeppiBHa B D, TO cyljecrBOBaHHe H e€AMHCTBEHHOCTbh MHOroueHa 
auJIyullero aCHMMTOTHYeCKOTO MpHOMM2KeHHA, KOTOPbI MbI OOO3HAUHM Yepes 
|r @), OUeBH HEI, HOO, paspellad paBeHCTBO (5) OTHOCHTeJIbHO 4, (Z), HalizeM, 


ITO peub HET O HanyuWeM npwuOmmxKeHuM cbyHKiuu g(z)O"(z) mHorouste- 


HaMH CTelleHH # C BeCOM;-——— 


— Teopema 1. Ecau dynkyua g(z) nenpepoieno Ouddeperyupyema 6& 
RamKnymot o6b2acmu D p pas u p-A npouseodHaA yOosremeopsem yYCaoéeuto 
Tunuuya nopsdKa «4, a Koxrmyp TL ecmb eaadKan Kpuean u maKo6ea, 4mo 
bynkyun p(w) nenpepoleno Ougdbepenyupyema (p+ 4) pas 6 samKHymou 
Onacmu |w|>>1, mo OrvA mHoOe2o4neNa NauAYyUe2d aclmnmomuuecKoeo npu- 
auaceHuUA Umeem mecmo GgopmyaAa 


Tn (@) = g(2)®" @)[1+0(see)], 2€D. (6) 


Jloxa3aTeubcTBo. O6o3Hayan uepes s,(W) YacCTHYHy!lO CyMMy psAya 
Tefinopa dyukuuu g[p(w)] wu mogctapnaa B dopmysy (5) coorHomenns (1) 
la (2), Nomyuum, yuuTEIBad, TO F (co, w) =0(°*): 


F,.{p (w)] = >) anw*s, (w) + 2 — ( teg [p (2)] F(t, w) dt = 
k=0 k=0 |¢|=1 


= >) pW" Sp (W) + ae \ [> apts, (i)|F (¢, w) dt. 


k= par erse 


Jlanee, Tak Kak {0g} MPOH3BO/IbHbI, TO MepBad CYMMa €CTb IIPO3BOJIb- 
HbIli MHOFOUJIeH CTeMeHH N, HU, CJIeOBaTeJIbHO, STY CYMMY MOXKHO S3alIMCaTb 
B Bue w"Q,(w), uTO Q,(W) eCTb MHOFOUeH MO HeMOJOXKUTEbHbIM CTETe- 


uam w. IloqcraBsaa B MpesbiAyulyio dopmywy, mosyauM 


Fal (@)] = w°Qn (tw) + ser \ 1°Q, (t) F(t, w) dt = 
|@]=1 


= wg [d (w)] + w (0, (w) — g [p (@)]} + 


+o | Pr QWM—esODFt wdt+s> \ rel FU, oat. 


|¢|=1 (el=1 


IIpegnooxuM Telepb, TO UNCa {%,} BbIOPaHbl TaK, YTO MHOTOWJICH 
Qn(W) ecTb MHOrowleH Havuyumero paBHoMepHoro mpHOmm2KeHuA PyHKUAH 
g[¢(w)], uw Torgqa, Ucnoub3yaA IpAMble TeOpeMbI O MOpAAKe HavyuMero NpH- 
6nuxKeHua (1), NoyyHM : 


F.{ (ol = w'g ld (@)1+0 (Ser) loll, 


u Teopema | yoKa3aHa. AHaJIOrM4HO JOKa3bIBaeTCA CJIeqylollad Teopema. 

Teopema 2. Ecau d@ynkyua g(z) aeanemca aHanUumU4eCcKO 6 3AMKHY- 
mou obsacmu D, a konmyp IT ecme npaeuarbHaA aHaaumuuecKkan Kpueaan, 
mo cyiwwecmeyem makoe 4uucao 0<q<1, umo umeem mecmo dopmyaa 


Dy (z) = g (2) " (2) [1 +09], z€D. (7) 


SaMeTuM, 4TO pH ycmoBuAX Teopembl 2 B cbopmysax (3) u (4) ocraTou- 
HbIM WIeH TOKE yObIBaeT CO CKOPOCTbIO TEOMeTDUYeECKOM Mmporpeccuu. 
Teopema 3. [pu ycaosuax meopemot 1 Ona é6cAKO20 3amMKHYyMo020 MHO- 
ocecmea F u3 o6racmu G cywecmeyem makan nocmosnHan C,(F), “mo npu 
ecex n ul npu ecex Z2EF éeoinoanHsemca HepaeeHcmeo 
Tr(a |<, ze FCG. (8) 


’ 
nPre 


B camMoM jlevie, ucnombsya dopmyzy Koum, a Takxe dopmysp (1) u (6) 


aaa 2€F, nonyuum I,(z)— B,(z) =O ( ere) , HM Tak Kak Jia B,(z) Hepa- 
tt ‘ 


BeHCTBO, aHaJlorHyHoe (8), HMeeT MeCTO, TO TeOopeMa 3 jOKa3aHa. 
AnasOrMuHoO Tp ycOBHAX TeopembI 2 paBHOMepHO BHYyTpH O6nacTu G 
BBITIOJIHAeTCA HepaBeHCTBO ; 


Tn (2)|Nea(F)Q", zeF CG, 


Crapumi Kosppuuneut muorousena T,,(z) ect Only”, ue CJI€OBaTeJIbHO, 
HMeeM IPH ycIOBAAxX TeopeMbI | acumnToruky ayy”} 1 + O all , a IIpH yc- 
n ‘ 


JIOBUAX TeopeMbl 2— acUMTOTHKY apy"[1 +:0 (q*)]. 

Onenka ocTaTouHoroO YWieHa B opmysax (6), (7) He MoxerT O6bITD yary4- 
meHa, MOo ecm, Hampumep, I ecrb equHuyHad OKpyxHoCcTD, To F(t, w) =0, 
4 Torga u3 (6) culeqyer, 4uTO cbyHkyHA g(z) YNOBMeTBOpAeT ycOBHAM Teo- 
pempt 1, T. €. B 9TOM YaCTHOM cCyJlyyae Teopema | yonycKaer oOpalenue. 
B o6miem cayuae uMeem cuépyrolllee mpessoxKenne. : 

Teopema 4. Ecau Oana nexomopoeo Kkonmypa T u Hekomopol MynKk- 
yuu g (Zz) Umeem mecmo dopmyaa (6), mo cnpasedauea u dopmyaa (3). 

Jina joKa3aTebcTBa : O603HayUM Yepes Py41jn WpooOpa3 okpy»xHocTH 
|w|=1-+1/n npu oro6paxennu w= @(z); 3ameuaa, 4to ocraTounBit uneH 
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| 
8n (z) dopmypr (6) ecTtb aHamuTuyeckaa B oOnacru D cbyHkuna, omycKato- 
mad oueHKy 6,(z) = O a , OyqeM umetb gaa zEL 

n 


TR ee. Yes eli SGA AS ag i yl 
Pian Ti4a/n 


TlocnequHuu untTerpan, Kak wu3BecTrHo (1), uMeer mopazoK Inn. CregoBa- 
TeJIbHO, UMeem pu zéET 


Tn(2) = Bn(2) +0 ae)» 


TloncraBiad B JleBylo 4yacTb dopmysly (6), MomyyuM yTBepxeHHe Teope- 
met 4. Tak Kak u3 (3) cmegytoT puddepenmMasbHble CBOHcTBa (yHKUMH g (Z) 
u F(t, w), TO Teopemy 4 MoxHO paccMaTpHBaTb Kak OOpallleHue Teopembl | 
B OOWIeEM culyuae. 

_Beipaxxaro rmyOokyio OnarogapHoctTh akan. M. A. Jlappextpesy. 


YpasJbcku MeqarorMyeckHH MHCTHTYT Tocrynuao 
um. A. C. Ilymikuna 23 VI 1959 
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Jloknuagp AkayemMun HayK CCcCcP 
1959. Tom 129, Ne 4 


MATEMATHKA 


A. A. TEPEXOB 
O BNOJIHE AOYMOPAAOUMBAEMBIX FPYNMAX 


(ITpedcmaeaeno axademuxom A. H. Maaoyeesim 25 VI 1959) 


[pynna G 6yneT Ha3bIBaTbcaA BIO MHE NOYNOPAMOYWNBAeMON, CCIM 
Kaxkoe JIMHelHoe yMopasovenue moOol ee Mo_rpynmpl, B TOM 4NCJe MH enn 
HHYHOM, MpososmKaemo WO JMHeHHOrTO ynopsfouenua Bcel rpynmbl. Jun kpar- 
KOCTH Take rpymmbl 6yyem HaspiBaTb V-rrpynup. Msyyennio ux cBolcTB u 
MOCBALeHa HacTOAMad 3aMeTKa. 

§ 1. Tak Kak equHMUHaA rpynma ynopsyounBaema, TO M3 oMmpeyeseHHA 
V-rpynmbl HemocpeycTBeHHO cJIeqyeT, YTO KawKyad V-rpymna sMHeHHO ynops- 
qouuBaema. OveB AHO TakxKe, YTO Kak ad Moyrpynma V-rpynupl ects V-rpynma. 

Mimeer mecTo culeqyrollad OCHOBHad JIeMMa: 

Jlemma. IZTycmo A — kakoli-au6o abenee HOpManonolli Oenumeno V-epyn- 
not G u H—yexmpaausamop A @ G. Toeda G/H wusomopqduHo nekomopoti 
nodepynne MYALMUNAUKAMUBHOLL epYNNnbl NONODCUMECAGHOLX PQAULOHANLHOLX 4U- 
cea*, Ecau H=+=G, mo G codepocum Oeyxcmynennyto paspewumyto He HiULAb- 
nomexnmuyto nodepynny. 

HokasgatenpncerTso. Ilycets a@A, a=-1, geG, b=¢ ag. Moxaxer 
uTo a u Ob OyAYT sMHeHO 3aBucuMb! B A. Ilyctb, HanpoTuB, a u b AMHeEHHO 
He3aBHCHMbI HU, 3Ha4HT, A JOObIX WebIX m, n u3 a” b"=—1 BprTekaet m= 0, 
n= 0. Pacemorpum nomrpynny CC A, mopoxkfeHHyIo 3eMeHTaMH a u b. 


Ilockonbky G—V-rpynna, to A 6e3 KpyyeHuaA uM Noprpynna C ecTb mpsMoe 
TIpOHsBeyeHHe WAKIHYecKHX rpynn {a}, {6b}. Ynopagounpaem C, momaraa 
ab" > 1, ecam 1) m>>0, n=0 wan 2) m=0, n<0. No yenosuio nemMpl 
3TO YNOpATOYeHHe MOXHO MpOAOMKHTb JO ynopsxyoueHHa Bcelt rpynmpl. Ho 
Tora cooTHOWeHuA a > 1, 0< 1 Oyyzyr npoTmBopeyuTh ycnoBulo b = g lag. 

Vrak, ia Kaxkapix géG, aGA wHaliqyrca Takue mene uucia m, n, 
mn=-0, uro ab" = 1. 3anumtem 2TO cooTHOMeHHe B Buse 


m 


gtag=al (r=r(g)=—) (1) 


n 


H MOKaxKeM, UTO PallMOHabHOe YHCIO F He 3aBMCHT OT Q. 
Ilycrb, HanmpoTus, Jia HeKoTOporo a,€ A, a,=-1 uMeet mecTo paBeHCTBO 


-] = Ss 

Wg = Gy (2) 
M, HalpuMep, s>r. QNeMeHTHI a uu Qy pone ObITb JIMHEHHO He3aBHCHMBI, 
TaK Kak eCAM GbI JIM HekoTopbix wembix k, 1, RL--0, Opino a* = at, TO 


oTcioya WH U3 (1), (2) nomyunaM Ob s =r. 
Paccmorpum nogrpynny D, nopoxfeHHyi0 a uM a. Ora nogrpynna ecrb 
MPAMOe MPOMSBeWeHHe WMKAMYeCKUX Mozrpynm {a} u {a,}. Tlonaraa a”™ar > 1, 


ecm m—n>O0, niu m—n=0, n>O0, mp ynopayounm D. S10 ynopsyo- 


4 
O70 3HauHT, uTo uM G/H = 1 um G/H pasnaraetca B mpaMmoe TIpOH3BeeHHe GeckoHey- 
HbIX WNKJIMYeCKHX Ppynn. 
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Henve MpofoKaem fO ynopsyouenun G. Tak kak Tenepp aa,> 1, To 
y taag = a'as > 1 u, cneqopatenbuo, r—s>0, uTo IIPOTHBOPeYAT. YCJIOBHIO 
+ >r. He3apucumoctb rf oT @ OKa3aHa. 

Tenepb Jlerko mpopepsetcs, yro oToOpaxkenue g—>r(g) ABAAeTCA ToMo- 
is G B MYJbTHNAMKAaTHBHY!0 PpyNMY NOJORKUTeAbHBIX palluoHasbHbX 
luce] HM 4TO aAqpo H sToro TromomMopdusMa coBMagaet c WeHTpamusatopom A 
’ G. Tem caMbIM JoKa3aHO MepBoe yTBepxKeHHe JeMMBI. 

Ilyctb GH, géG, gH. O6osnauu uepes B nogrpynny, nopoxkqeHHyt0 
IeEMeHTOM g HM HOPMaJibHbIM Jenutenem A. ®axtop-rpynna B/A wuKanue- 
‘Kad, HW noTomy B yByxctymenHad paspemmumas. Ilycrp a€ A, a-K 1. Tak kak 
Fe H, to gtag=a'(r> 1). Tipocrpie spmyncnenua noKka3biBalor, TO 
[[[a, gl, g],---,] g] =a)" +1, u noromy B uuapnorenruoli Opirb He MOKeT. 
Teopema 1. Huzenomenmnaa V-epynna G seaaemca abenesoti. 
Jloxa3ateapcerso. Ilycrs A—makcumaspubli aGdeneB HOPMaJIbHbIii 
enuTeb G. Ecnu G nea6enepa, to A oTmuuenH or weuTpa G. Ilenrpanusa- 
op H nogmrpynnst A, cormacHo JieMMe, He MOXKeT OTMYUAaTHCH OT G, TaK Kak 
orga G we Obima Obl HusMbMOTeHTHOH. Ho A sexuT B uexTpe H(=G) u 
oTromMy coBnagaer c wextpom G. IlonyyeHHoe mpoTruBopeyve oKa3plBaerT 
eopemy. 

Teopema 2. Paspewumaa V-epynna G OeyxcmyneHHo paspewuma u 
deprcum aberes HOPMaAbHoli Oeaumeabs A makoti, umo dakmop-epynna G/ A 
30mMopmHa nodepynne mMYyAbMUNAUKAMUBHONL epynnoel NOAODCUMEeAbHLX PAaYUo- 
ANbHOIX 4UCEA. 
 floxasareapcrTso. Ilyctb V-rpynna G paspeumma. Paccmorpum a6e- 
€B M@KCHMaJIbHbIM HOPMaJIbHbIM JemmTetb A rpynnbt G u ero WeHTpamH3aTop 
1 B G. O6o3Hauum wueHTp H uepes Z. CormacHo semmMe AC Z. C ypyro 


TOPOHbI, MocKOJIbKy Z— XapakTepucTuyeckan nogzrpynna BH, a H —nop- 
laJIbHbIM JemuTeb B G, Z—aGOeneB HOpMaJbHBIM JenuTenb B G. Tak kak A 
[0 YCJIOBMIO MaKCHMasbubIi, TO ZC A. IIpuHumas Bo BHUMaHHe, utro AC Z, 
oyauMm A = Z, 

Jlokaxem, 4To Ha camom jesse A copmagaet c H. Ilycth HA, torga 
1/ A paspemmma Kak Mogrpynma paspewmmol rpynnbt G/A u noromy co- 
epxKUT XapakTepucTHYecKuH aGeeB HOpMaJbHbI FemuTenb K/ A= 1.HoH/A 
OpMaJIbHbI emutTetb B G/A, nostomy K/ A, BBMAy ero XapakTepHcTH4yHo- 
tu B H/ A, OyneT HOpMaJbHbIM JenuTesem B G/ A, cieqoBaTebHo, K —— Hop- 
QJIbHBIM JeluTeieM B G, cogepxkamumca B H.C Apyrol CTOpoHbI, MOCKOJbKY 
(/ A a6enepa, K+ A u A sexut B uenTpe K (Tak Kak weuTp K coxepxKuT 
extp H), nogrpynna K Oyyzer HuspnorenTHoH V-rpynmou; CorujacHo Teope- 
e 1 ona adesnesa. Tlonyuusocb, uro K — aOeieB HOpMaJIbHbIM [eJIMTeJIb BG, 
(+ Au ACK. 310 npormpopeywur makcuMambHoctu A B G. Takum o6pa- 
om, H =A u, cormacHo wemmMe, G/A u30mMoppHa NOsrTpynne MyJbTMMINKa- 
ABHOM FPYIMbl MOJOXKUTeIbHBIX PallHOHaJIbHbIX 4uCeJ, a G AByxXcTyneHHO 


a3peliuMa. Teopema JoKa3auHa. 
Teopema 8. Jlakaasxo paspeuuman V-epynna G OeyxcmynexXHo pas- 


CLUUMQ. 

TleiicraurembHO, BCAKaA Moxrpymna rpyunp G, NopoweHHast KOHCUHbIM 
HOXKeCTBOM 3/eMeHTOB, OyLy4yH paspelluMok V-rpynlow, CorlacHo TeopeMe 
WMBYXCTYNeHHO paspemmuma. Orcioqa cama rpynma G AByxcTyneHHO paspe- 
MMA. 

§ 2. [Ipumepom nea6enesoli V-rpymlbl MOxeT CLYKUTH CleAytoulad rpynna, 
yctb G— muoxecTBo Nap (a, r), rhe @ Wesloe, F ECO ees BBoduM 
G onepauuio yMHoxeHnA dopmysoH (a, 7) (b, 8) = (a +6, wer + s), Te 
— IIpOH3BObHOe UKCHPOBAHHOe MOMOAKUTebHOe PaUMOHAIbHOe HCO. 
ora G peBpamaerca, Boobie, B HeaOeleBy rpyuny G,. Jlerko NpoBeputTp, 
0 JIMHeiHoe YNopsAwoyenve KaxKoH NOApyunbl MHAyUMpyerca OAHUM U3 ue- 
IDCX OUCBHAHBIX YNopsAoveHMH rpynnel G, H, TaKHM oOpa30M, Gy, ecTb V- 


yynma. 


3* 30 


§ 3. Hcxoqa “3 mpefbiqyuyux pesyJIbTaTOB, MOXKHO MOKa3aTb, YTO Kila 
V-rpynl He ABIAeTCA aKCHOMATH3MpyeMbIM B cMbICJIe (). Onako, IpHMeH 
MeTOJbI padorni (2), JIerKO ycTaHaBJHBaeTCA, YTO KJlacc V-rpyMM ABJIAeTCA KE 
3HYHUBepCaJIbHbIM, H MOTOMY WIA HeTO HMCCT MECTO: 

JlokKanbuaad Teopema. Ecau 6ce nodepynnol C KONeLHOLM “UCN 
obpasyiowux NeKkomopot epynno: Gaeasiomca V-epynnamu, mo u G seanem 
V-epynnot. 

§ 4. Ilo anaioruu c V-rpymnaMv MoxKHO BBeCTH NoHATHe V-KOJell, Ha3bIB. 
Koubuo R V-KOJIbILOM, CCIM JMHeHHOe yNopsAoueHHe Kaxkjloro NOAKOMbILa 
MpoJosKaemo Jo WMHeHHoro ynopsgoyenua R. Knacc V-konel ABJIAeTCA CHO 
KBa3HYHHBepCaJIbHbIM, H JWIA Hero MOITOMY TakxKe CMpaBeIMBa JIOKaJIbHi 
‘TeopeMa. 


MpakoscKili rocyapcTBeHHbIli Tloetynusio 
neqarorHyecKuli HHCTHTYT 23 VI 1959 


ITMTHPOBAHHAA JIMTEPATYPA 
1A, WU. Maapbues, Uss. AH CCCP, cep. matem., 23, Ne 3, 313 (1959). 
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oxnange Anxagemun nayrx CCCP 
1959. Tom 129, Ne 14 


MATEMATHKA 


r. WH. TPYUIMH 


h-CONPAKEHHOCTb TPOHKM HATPABJIEHHA HA p-MEPHbIX 
MHOTOOBPA3H AX _B n-MEPHOM TIPOEKTHBHOM [TIPOCTPAHCTBE 


(ITpedcmaeaeno axademuxom H. I. Iempoeckum 80 VI 1959) 


| 1. ConpaxeHHocTh JByX HalpaBseHHfi Ha MHorooOpasHu onpeyeusetcn 


| a aad KBapaTHUHbIX aCHMMTOTHYeCKUX (opm M* mHoroo6pa3susa. Ana- 
OrH4UHO MOXKHO FOBOPHTb O CONPAXKeCHHOCTH TpeX HaMpaBseHH OTHOCHTEIbHO 
KyOHUHDIX acumnToTuyeckux dopm WF”. 

Onpexesenue 1. Tpx Kacatenbubix HanpaBsenua dy, dy, ds Ha MoBepx- 
JOCTH (MHOrooOpasHH) Ha30BeM )A-CONPAKCHHBIMH, CCIM OHH OOpalaloT 
‘ HYJIb TPHJIMHeHHbIe (POpMbI, NPHCoeAMHeHHbIe K KYOMYHbIM aCHMIMTOTHYeCCKUM 
OpMam: 


WY" (dy, dy, ds) = >) Bijnwo! (dy) @ (dy) o* (d;) = 0. (1) 


Penile 


O6osHauuM yepe3 g Hr UNCIO HesaBucuMBIxX dbopm O* u WY". Tas p-Mep- 
JOH MOBePXHOCTH 93TH UYMCJIa He MOTYT MPpeBbIllaTb~“COOTBeETCTBEHHO ok 
a P(p +1) (p+ 2) 

3 : 


2. Ycmopue h-cOMpaxKeHHOCTH Tpex HalmpaBseHul d,, dj, dg BbIpaxkaerca 
‘acTeMOH ¢ ypaBHeHui (1). Bo3MoxHa pa3M4Had MOCcTaHOBKa 3afaun. K WByM 
IPOM3BOJIbBHO 3a,aHHbIM HampaBseHvam d, Wd, MOXKHO WCKaTb TpeTbe HampaB- 
leHve d; Takoe, 4TOObI TpoiKa HanpaBseHul dy, d,, ds OKa3aacb h-conps- 
KCHHOH. Sfecb HeH3BECTHBIMH ABJIAIOTCA p BeJIMYHH @1(ds),..., WP (ds), H3 
<OTOPbIX CYII[CCTBEHHBIMH Oy AyT TOMbKO p —1. Ecu uncuio ypaBHennit r< p—l, 
O pellieHve BCerfa cyllecTByeT, MpHyem B Ccayyae r= p—l1 Oyyzem umeTB 
IMHCTBEHHOe pellieHve (eCM BCe YpaBHeHHA OKaxKYTCA He3aBHCHMbIMH). IIpu 
‘> p—1 pemleHue cyllecTByeT JIMUIb B TOM Culy4ae, CJM YHCIO HE3ABHCHMBIX 
jpaBHeHul He mpeBpluaeT p—1. Bovtee oOulad nocTaHoBka 3aayH COCTOUT 
3 YCTAHOBJICHUH Ha MOBePXHOCTH TPOlKH A-coMmpsAxKeHHbIX HalpaBsenuA. Tenepb 
IMCJIO CYII€CTBCHHbIX HeH3BeECTHBIX ReIHYMH paBHO 3(p—1). He BraBasncb 
3 PACCMOTPEHHE BO3MOXKHBIX UYACTHBIX CJIyyaeB, JaqMM OTBeET Ha BOMpoc, KO- 
‘opp Hac celiuac Oombme Bcero MHTepecyeT: BCerfa JIH Ha NOBepXHOCTH 
3 JaHHOl TOUKe cCyllecTByeT TpolKa )-COMpaxKeHHBIX HampaBsenHi? Orser 
lemyeT JaTb OTpullaTewbHEI. He Ha BCAKOH MNOBEPXHOCTH CYUeCTBYIOT 
-COMps2xKeHUbIe HanpaBienus. Hanpumep, uX HeT Ha MOBePXHOCTH C HaHOoUIb- 


1 2 : 
WHM BO3SMOXHBIM YCJIOM SS He3aBHMCUMBIx KYOMUHBIX aCUMIITOTH- 


leckux dopm W”. 

3. Onpenemenue 2. Tpu cemelictBa mHHuHM Ha p-MepHOH MOBepXHOCTH 
[a30BEM \-COMPAKCHHBIMH, CCAM KacaTeJIbHbIe K HAM B KaxKOW TOUKe 
IOBEPXHOCTH OOpasyioT TPoHKY A-coNpAXKeCHHBIX HanpaBJeHUH. 

BKJIOUMM JIMHHH STHX Tpex CeMeiCTB B UNCIIO OA3HCHbIX JIMHHK @,..., WF, 
i nycTb wuHuH o!, w?, wo OyqyT HalWHMH sMHMAMH. KacarTeJIbHbIe HampaB- 

37 


JICHHA K 3THM JIMHWAM OMpeyesuM CHCTeMOM wo” = 8; (R=Meess, py i=l 2am 
Buoca 9TH 3HaueHua B TpHaMHelinEIe cbopmpr (1), mpHcoequHeHHbIe K KyOu4- 
HbIM (opMaM w*, nomyuum Bh, = 0. Pas { 

Virax, quia Toro uTo6bt Tp cemelicraa sMHu /, w/, w* Ha p-MepHoi 

OBEPXHOCTH ObIIM }-COMpA2XKeHHBIMH, HeOOXOMMO HM MOCTaTOYHO, YTOOHI B BbI- 
paxkeHun KaxkQoH KyOMYHOH CopMbl w" orcyTcTBOBasIO Cylaraemoe C IIpoH3sse- 
Tenvem w/w/o*. 
' 4, PaccmorpuM fBe KOHrpyeHunH (3aBHCAMIMe OT AByX MapaMeTpoB ut ¥ 
wu? Kaxkylaa), OOpasOBaHHble KaCaTeJIbHBIMH K JIMHHAM ui u u® Ha p-MepHor 
nopepxuoctu. Kaxkaa u3 9THX KOHTpyeHuui B Touke M moBepxHocTu jony- 
cKaeT 4-MepHoe KacaTesIbHOe MOAMpocTpaHcTBO K MHOrooOpasHio TOUeK Jy4a 
KOHTpyeniuu. STH Ba Mos_MpocrpancTBa MepeceKaloTcA MO 3-MepHoMy Ipo- 
crpaucrsy Ps". 

Teomerpuueckult CMbICJI A-COMps2KeHHOCTH BbITeKaeT U3 CJleyIouleh TeOpeMBI: 

Teopema. JIA mozo umobel 3-mepHoe npecmparncmeo PY”) npu Cmeue- 
Hu mouku Kacanua M no aunuu u® He bolxoduno u3 1-20 conpuKacaroiyezocs 
npocmparcmea nosepxHocmu, HeoOxXOOUMO U Oocmamo4HoO, uMOObI AUHUU i ee 
Oollu )-CconpAOKeHHOLMU. 

5.Onpegenenued. p-Mepuor h-compaKeHHOK CHCTEMOH Ha3o- 
BeM TaKy!0 P-MepHY!IO MOBepXHOCTb, Ha KOTOPOH cyulecTByeT Heoco6as CeTb 
M3 p ceMelicTB JIMHMM, Kax%klaad Tpolika KoTOpbIxX A-compsxKeHa. Ory Heocoby1 
CeTb H3 p CeMeliCTB JHHUH GyeM HasbIBaTb A-CONPAKeCHHOHM CeTbH. 

V3 mpegbiayulero culeqyeT, YTO eCIM B KYOHUYHBIX ACHMNTOTHYeCKUX Cop- 
MaX P-MepHOH MOBepXHOCTH OTCYTCTBYIOT CJIaraeMble C MpOH3BeseHHAMH w/o! 
Cc pa3muunpin i, j, kR, TO 3TA MOBEPXHOCTb ABJIAeCTCA P-MePpHOM }-COMmpsxKeH- 
HOH CHCTeMOH c A-COMpsAxKeHHOM CeTbIO H3 Oa3HCHbIX JIMHUH. 

Ky6uuHpie acumutToTuyeckve CopMbI JIA A-compsxkKeHHOH CHCTeMbI HMeIOT, 
CJI€OBAaTeJIbHO, BUA 


r Warat. eek 
P= >) Bii (@) + 38> Biz (w’)” w! (cymMupoBanne Mo, coueTaHHaM). (2) 
i i,j 

HanOoupuiee BOSMOXKHOe YHCJIO He3aBHCHMbIxX (bopM (2) paBHo p?. 

6. TeopemMa cymecTBoBaHua. TpexmepHan h-conpsocennaa cucmem 
cywecmeyem c npouseozom 12 dynkyuti 3 apeymenmoe. 

Tenepb p=3, =O 7 on oe 

Kanounyeckui BUX acHMMTOTHYeCcKHX opm: 


pi) ae (w’)” Olé) = Qe! w!, yp (42) oat (w')3, wen = 3 (w’)? w!. 


Srecb 2- u 3-wHeKcHbIe OOo3HaueHHA (ii), (ij/),... 3aMeHAIOT @ H A, 
Ilo dopmy.tam 
a 4 aM* 


A A 
sr iibiat 8 = >} 0%wr 


mosyuaem cuctemy IIdadxba 
o*=0, w= 
o =o, 0M &0, of) =o/, of) =0, 
Off) =o, Off) = of = off = 0, 
Op RO NAD he NO — Ol OF Mi aly 
Of = 0, oo = 0. 


Huzekcp! mpoberator culeqyroulve 3HaveHHaA? 


i, j,k=1, 2,3;  «, (ii), (ij) =4,..., 9; 


he iid), Silo, asetgules pace oe meee 
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K cucteme IIdadcba mpucoequnaem cucremy u3 72 BHeWIHUX KBapaTHUHBIX 
/PaBHeHHH, NOMyYeHHbIX BHEWHHM AudpepenuupoBanvem macbospix ypaBue- 
iu. Uncno xapakTepHcTHuecKuX (POpM B THX YPaBHeHHAX, He CUTAN opM w 
1 JIEBBIX YacTeH Madpospix ypaBHeHuli, paBHo g = 123. 

Uvcso HesaBHCHMbIX MapaMeTPOB B pa3/OX%KeHHH KBaLPaTHYHBIX ypaBHeHHL 
10 JemMMe Kaprana onpeyeseT MpoH3BO HaNOouee oOmlero MHTerpasibHOrO 
ymemeHta N = 186. 

Xapaktepp cuctrempl Idadda: Si = 72, S2 = 39, S; = 12. 

Yvcno. Kaptana: Q = S, + 2S, + 3S, = 186. 

_ Mbt nosyunm Q=N. Cnregosatetbuo, cuctema IIdatbba B nuBomonun. 
PelleHHe CyWecTByeT C mpousBosom S; = 12 dynKuu 3 aprymenros (},”). 

| 7. TpexmepHaa )-compsxxeHHas cucTeMa BooOle He paccjanBaeTca m0 
IMHMAM A-COMpA2%KeHHOM ceTH. PaccmosemocTb 6yeT UMeTb MECTO, eCJIN KarK- 
foe H3 ypaBHeHUit wo’ = 0 GymeT BHOMHe MHTerpHpyeMbIM, JIM ero oCTA- 
fOYHO (HO He HeOOXOAuMO) NoTpe6oBaTb w! = 0. IIpucoequnaa 9TO ypaBHeHue 


K HamleH cucteme IIdadda, MpI mpuxo_HM K TeOpeme: 
— Teopema. Tpexmepuaa )-conpaocennaa cucmema, y Komopoil h-conpa- 
HCeHHle HANPABAEHUA Npu AOOOM CmeLeHUL He epaimaromcA 6 Kacamerbnoti 
MAOCKOCMU, paccnaueaemcA Ha OOHONAapamempuueckoe Cemeticmeo Osymepnolx 
wosepxHocmeti no sUuHUAM )-conpsoKenHoli cemu. TaKkoe mHoeoobpasue cytue- 


smeyem c npouseonom 9 gynKyuti 3 apeymexmoe. 


Mockosckuit rocyapcrBeHHbiit Tlocrynuso 
meyarornyueckuH uucTHTyT uM. B. I]. Iloremxuna 26 VI 1959 


IHMTHPOBAHHAA JIMTEPATYPA 


*C. I]. Ou uHukoOB, Merog BHewHHX dbopm Kaptaua, M., 1948. 2 E. Cartan, 
Bull. Soc. math. France, 47, 125 (1919); 48, 132 (1920). 
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Jloxzagn Aragemun nayr CCCP 
1959, Tom 129, Ne 4 


MATEMATHKA 


r. OW. TYMAPKHH 
NOCJIEJOBATEJIbBHOCTU MPOM3BEJEHMA BJIALIKE 
(ITpedcmaeaneno axademuxom H. H. Bexya 25 VI 1959) 


Tlponsneyqenua Busurke urpaioT BaxKHYIO POJIb Mp paccMOTpeHHU pa3- 
JMUHBIX BOMpOcoB Teopun dyHKyuH. B sro 3ameTKe Mbl MpuBeseM KpuTepUuH, 
NOSBOJAIOMLHE CYAMTb O CBOlicTBaX MpefebHOM cyHKunu B(z) AA paBHo- 
MePHO CXOJaulelica BHYTpH Kpyra |z|< 1 nocmeqoBaTembHOCTH MpousBeseHuK 

—2z | a,,| 


Base * {bx (z)}, b (2) =] we | Oj | 
=I 


-- HemocpeACTBEHHO TIO PaCHOJIOMKe- 
204; Ah] 


HUuIO Hye {%,;} CPyHKWMH - (z). 
Jlerko ycTaHOBUuTb KpuTepul: Waa paBencTBa %B (z)==0 (B(z) = lim dz (2)) 
k-oo 


° 1 
HeOOxOJHMO HW ocTaTOUHO, 4TOOBI lim >) (1 — |p;|) = oo. B cBa3M C 9THM MBI 
k-co j 


37/eCb paccMaTpHBaeM Culyyal, Korya B (2) == 0, u nosTomy lim >) (1—] ag;|) <,0o. 
k->co j 


OcTaHoBHMCa CHatasa Ha yCOBHAX, IpM KOTOpHIX MpewedbHan CyHkunA 
%(z) OyqeT cama ABJIATbCA NMpONsBefeHHem BwviawiKe. 

Teopema |. J[na moeo umobot npederonan gyxKkyua B (z) paeHomepno 
cxoOauetica enympu Kpyea|z| <1 nocnedoeamenrbHocmu npouseedenuti BanwxKe 
{bp (Z)} ABARAACe CHOBAa Npouseedenuem BasiuKke, neoOxodumo u Oocmamouno, 
4moovol: 

1) 60 ecakom Kpyee lz|\<r, O<r<l, 4ucno nynett dynkyuti by (2) 6oLao 
PABHOMEPHO O2paHuu4eHo; 

2) Oran stobo2e0 e >0 Nnawncce maxoe R=R(s), O<R<1, «mo npu 


COOK KR ce al Dees >, (1 —|p;|) <8, 20e vymmupoeanue Bedemca no ecem 
| %pjJ>R 
HYyAAM bp (Zz) C mOOyAAMU > R. 

B MpHBOAuMON asec TEOPeMe MOKA3bIBAeTCA BO3MO%KHOCTh CBeeHHA UCCIe- 
HopaHua oOmero ciyuaa B(z) K paccMoTpeHuio culyyaeB, Korga mpeyemunaa 
(yHKUNA ecTb nponsBesqeHve Buswke wu korga Ova He OGpalllaetca B HYJb 
a ade 

Teopema 2. ITycmb nocredoeameasnocms npouseedenuii Baawuke {by (2)} 
pasromepHo cxodumca exympu |z\|<1 K« gynKyuu B(z)=6(z)B(z2), 2de 
b (z) —npouseedenue BasuKe Oran aj —Hysetd B(z), a B(z)=£const. Toeda, 
ecau npedcmaeumb b;,(z) @ eude 

Ik 
Z | ap; | 


be (2) = T[ 


co 
Api —2 |p ;| A ns 
= a ee) ** 
i=. 1 20 pi] Op] I / - (2) Pk (2) as 


255 6s 
ja - any > Es 


* Ilo mopoxy cBoficTs mpoussezenufi BasmKe cm., Hanpumep, (1). Beony fanee na 
MPOCTOTbI 3anuCH pacCMaTpMBaeTCH OOWHH cnyyal, Kora uNCNO Hysef y nmpousBezennii 
Basike OeckoHeuHO, NpHueM CuHTaeM, 4TO TOUKa z=0 He s@BAeTCA HyNeM MpousBeqeHuA 
Baawke. 

** Bewly B WambHeflleM MbI CUHTaeM, 4TO MHOXKUTeEIM B NpousBegenun BasamKe pac- 
MNOJOXKeHbI B NOPAKe HeyObIBaHHA MOfyseH ux Hywel. 
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we 


ipl oo in 
Yd joa) <<} ley) < lan) 
jan j=1 f=1 


io nocaedosamelbHocme {bi (z)} OyOem paenomepHo cxodumeca enympu |z| <1 
b b(z), a {b,(z)} K B(z). 

OcraHOBuMcA Tenepb Ha cayyae, korga B(z)-0 B jz| <1. 

Teopema 3. I/ycmb Oaxa pasHomepxo cxodawasnca enympu |\z| <1 no- 
Aedosamenonocms npouseedenuti Basnuixe {b,(z)}, npuwem npedeaonasn ynk- 
un B(z)=-0 npu |z| <1. To2da, ecau e3ame emecmo Kaocdoti dynkyuu de (2) 
YHKYUIO Mp(Z) Buda 


on 

a 2 4 70 , 

is (2) = exp Ze | ip = An 0) (1) 
SORES Se 

Pde db, (8) nennemcn hynkyueti cKaukoe, onpedersemoti dopmyaoii 


dn(8)=—m Dd) (L—|ans?)***, (2) 


O<argapj<0 


no {m»(z)} 6ydOem, Kak u {bp(zZ)}, paeHomepHo cxodumeca enympu |z|< 1 
« B(z). 

B jladbHekiiueM, WMeA dyHKWHIO OrpanuueHHow Bapuaunu > (8), MBI, jO- 
SaBJIAA K HeH COOTBETCTBYIOULYIO KOHCTaHTy M HW3MeHHA, ecm moHaqoOuTCca, 
“€ 3HAYeCHHA B TOUKAaX pa3pbiIBa, OyeM HOPMMPOBaTb ee Tak, UTOObI Nocwe’ 
dopMuposannsa ¢° (6) yqoBneTBopaaa ycOBNuaM 


2m 


# + *(@—0 v* (6 +0 
\ $°(8)d9= 0, 4*(8) ee 
0 (3) 
(0) + p" (2r) = $* (+ 0) + $° (2 — 0). 
Ho jlerko ycTaHOBUTb, OMMpanch ‘Ha pesyubTaTE! . M. OuxtTeurombua (?,°), 
HTO PaBHOMePHaA CXORMMOCTb BHYTpH |z|<1 dyuHKunh {mp (z)} c HeBOspa- 


STaIOWMMMH HOPMUPOBaHHbIMU dp (6) k B(z) Buga 


e 


P46 
B (z) = exp = | on de" (0) #*** (4) 
0 


AMeeT MeCTO TOra H TONbKO Torga, KOrya NocMeqopatesbHocTh {h, (9)} cxo- 


qutca Ha (0, 27) Bclomy 3a MCKJIO“eHHeM, ObITb MOKET, CY¥eTHOrO 4NCIa 
rouek wu cymectsyeT lim [}, (2x) — ¢) (0)]. IIpu stom $*(8) = lim $% (8) Bo 
k>co k->0co 


3ceX TOUKAX HempeppiBHocTu ¢*(8). ConocTaBsad STH Pe3YJIbTATI, MOyIaem 
JeoOXOMMMoe MU JOCTaTOUHOe yCIOBHe paBHOMepHOH CXOJHMOCTH BHYTpU 
'z|< 1 nocneqoBaTembHocTH mMpousBeyeHuh Baautke k cyHkunu B(z)+-0. 
2To =6yCNOBHe §=63akouaeTCH «6 iBSSCCYWNECTBOBAHHM = =©KOHeENHOTO = mpeyena 


lim > (1 —|o;|*) w cxomumocTu mpu Bcex 8, 0O<C9<2z7, 3a BO3MO2%xKHBIM 
2—>OO ; 
i 


ACKJIIOUCHHEM CUCTHOrTO MHOXKeCTBA TOYeK, ITOCJeTOBAaTeCJIBHOCTU (yHKunt 


* JlokasbiBaeTca, YTO Mp Bcex JoctaTouHO Oonbmmux k Takue jf, CyWlecTByIT. 
** TIpH sbinomHenve (2) dyHKuHH my, (z), Kak Mb, (z), OOwlaqaioT CBOMCTBOM: 


m,(z)|<4inpu|z|<1ul|m, (e°) | = 1 mourn sctony Ha |z|=41, Ho, B oTmnune oT 5, (2), 


m, (2)40 Bliz{[<1. 

*k* JTio6aa aHamuTuueckad B|z|<1 dyHKuna B(z)-0 c|[B(z)|<1 mpenctasuma 
popmysol (4) c HeBo3pactatomel * (Q). 

**** Boionly B JaJibHeileM BbIGMpalOTCH 3HAYeHMA arg a B Mnenemax O< arga< Qn. 


4% 


{; (6)}, momyyaioulxcaA HOpMHpoBaHuem byuKkunit >, (8), ompezemmembilx pac- 
lIpemeseHHeM Hyveli {aj} dyHKunl by (z) NO dopmyse (Ayes 

C MOMOLIbIO NPHBeACHHBIX BbILWe pe3YIbTaTOB YaeTCA UCCJeAOBAaTb M 
oomnu cayyan. : 

Teopema 4. Jn paenomepxolt cxodumocmu enympu |z| <1 nocaedo- 
gamenbnocmu npouseedenutt Basuixe {by (zZ)} cC HYAAMU 6 MOUKAX {Hej} K QyHK- 
yuu 8(z)+--0 Heobxodumo u Oocmamouno, umo0ol: [ 

1) 6 cKoA® yeodHO manolt oKpecmHocmu ecaKoll NpedeAbHo MOUKU %j; MHO- 
acecmea {pj} OKABAA0Cb C HeKOMOpo2o HOMepa OOHO U Mo de 4UCAO HYAeU 


ny dynkyudl Oj, npurem &nj(1—|aj|)< co **; 
2) eolpascenue > (1 —|ax;|?) umeno npu kR-—> co KoHedHBll npe- 
O<argap jor 
OeA; 


3) cywecmeoean Onan 6ecex 9 3a BO3MODKHDIM UCKAIOLeHUeM CHeMHOZO UX 
uucaa npeden nocaedoeamenbnocmu gynKyul {V;, (8)}, snozyraroujuxcA HOpMU- 
poeanuem (cm. (3)) @ynkyutt {bp (9)}, onpederennolx 6 (2). 

ITpu eoinoanenuu ycaoeutt meopembt npedenonaa gynkyun B(zZ) nocaedo- 
eamenonocmu {bp (z)} onpedeanemca opmyaott 


27 . 
d,—2 ‘[a,| Le ee ‘ 
%(z) = |] on _ exp >— \ mee dy’ (6), (5) 
0 


208 
Y= By (=a) — lim $0). 


O<argapj;<0 


Teopema 4, ycTaHaBIMBalollad B ABHOM BHye CBA3b MexAy Pynkidven 
(8), @urypupyiomeH B NapamMerpHyueckKOoM mpeycrapsenun (4) mpeqetbHoOH 
PyHKUHH B(Z),H HYIAMM Og; SyHKWHU bz, (Z) MO3BONAeT, B YACTHOCTH, BbIBO- 
JUTb YCJIOBMA JIA HYyJIeH mocsenoBaTenbHocTH {bp (zZ)}, MpH KOTOPHIX B (z) 
HMeeT TOT HJIH HHOH CielvasbHbId BMA, Tak HanmpHmMep, CXOJMMOCTb 0 


Mepe Ha HeKOTOpOoM MHOxecTBe FE rpaHHuHbIx 3HaueHHH {bz (e/®)} mocneqoBa- 
TeJIbHOCTH MponsBeyeHHH BuasuiKe {byg(z)}, Kak 3TO CeqyeT H3 OMHOH Haller 
TeopembI (*), BO3MO2%KHA TOrga HM TOMbKO Tora, KOrfa nouTH BcoAy Ha E 
| B(e*®)|=1. B cBa3u c 9THM BCTaeT 3aqa4a MowyYeHHA MpOCThIX KpHTe- 
pHeB, MOSBOJIAIOUIMX MO pacmoOsO*KeHHtO HyJeH dyHKWUHK {by (z)} 3akm0UAaTD, 
‘uTo |} B(e%)| = 1 nourn Bcloqy Ha HeEKOTOPOM MHOxecTBe E wuM, YTO YacTO 
BCTpeyaeTcA, Ha BceH OKpPyxKHOcTH |z|=—1. Sro penaeTca B CJeERyoUeH 
Teopeme. 

Teopema 5, /Tlycmb Oana pasrHomepxHo cxodnwaaca enympu |z|<1 no- 
caedoeamenbHocms npouseedenuti Basawxe {bj (z)}, npusem B(z) = lim byz $2 0. 


k->00 


To20a 0aa mozo, umober noumu eciody Ha E umeno mecmo pasercmeo | B (e#®)|=1 
(u 6 CuAYy 3MOz0 CXOOUAAC Obl NO Mepe nocAedoBamearbHocmb {bp (e%®)}), HeOb- 
xo0dumMO U Oocmamo4uHo, umobet OnAA aArbelx sadaHHelx uucea e>O0u S>0 
n 
Hawaach KoHeuNaA Cucmema uxXmepeanoe A = > A; u «ucao K = K(e, 8), 
t=1 
Yyoosnemeopsaroujule YCAOBUAM: 


1) mxoocecmea E u A omausatomca Ha mnoocecmea Mepol meHowedti, 
4em O; 


* Kpome sToro TakxKe TpeOyeTCa BbIMOJHeHHe O“eBHAHOTO ycCAOBUA; B JI060M Kpyre 
Jz[<r, 0<r<1, byuxnun b, (z) He HMelOT HyJleH, HauHHaa C HeKOTOporo HOMepa. 

** CxoMMOCTb psa un, (1—|a,|) MoxHo sapanee He mpegnonaraTh: ona aBTOMAaTH- 
“eCKH NOwJyyaeTCH MpM BEINOMHEHHH Apyrux ycoBuii Teopempl. 
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2) npu ecex R>K > (1 —|agj|<e. 

arg %pjEA 
B cay#tae, Koeda mxnoocecmeo E coenadaem co eceti oKpyscKocmbto, amo 
sHaYaem, “MO OCHOeHAA macca HyAet dynKyutt bp(Z) (6 YKa3QHHOM CMbICAe) 
> pocmom k OonscHa nonadamb 6 KOHe4Hoe 4uCcAO CeKmopoe Kpyea |z|< 1 co 


"KONb Y2OOHO Manoli CymMmol naotwwadeli. 
- Tlogo6unim o6pasom ycTaHaBJIMBaloTCaA Pe3YJbTAThI, MOSBOIAIOMMe MO pac- 


TONOKeHHIO Hye {bp(zZ)} CYNMTb O TOM, BXOQUT WH B cocTaB %(z) MHO- 

KHTCJIb C CHHTYJIAPHOH KOMMOHeHTOH *. TlocemHee HaligeT ce6e mpumeHe- 

iHe B MIPOBOJMMbIX HaMH HCCJIeOBAHUAX NO NpHOMMKeHHAM PallMOHaJIbHbIMU 

NpoOAMH C 3apaHee 3a],aHHbIMM MOsOCaMH. 

 Tipupeqennpie pe3sybTaTbl MO3BONAIOT aTb HCUePMbIBalOllee pellienue cule- 

MyrolleH MpoOJeMbl: - MYCTb MOCJeAOBaTeJIbHOCTb MpovsBemeHuh BuasawiKke 

{b;, (z)} paBHomepHo cxogutca Buytpy |[z|<1 «x dyHKunu %(z). Bospmem 
med 

KaKY!O-HO0 aHaMTHYecKyIo dyHKuHIO B(z) B|z|<1, ygoBneTBopstonlyto 

yesopn1o | %(z)|<|B(z)| <1 npu |z| <1. Cnpaumeaerca, Moxno su, yya- 


| Op, —z | ap, | 
WA M3 Ka%KNOTO MpousBeyeHuA BusuKe HeKoTopble dakTopbl 7 : = ae 
| mar ZR ki 


| 
. 


MONYYHTh TAKUM MYTEM MOCeMOBATebHOCTh MpousBeyeHHH BasawKke {bz (z)}, 

PabHOMepHO CXOAsMyloca BHYTpH Kpyra |z|<1 K dyHKuWuH, oTIHYAaIONIelcA 

oT %(zZ) mumb MHOMKUTeseM e’Y, rae Y— AelHcTBUTeMbHOe YHCJIO. 
Teopema 6. Jlycmb nocaedosamenbnocms npouseedenuti Baawxe {b,(z)} 

paeHomepno cxodumca enympu |z| <1 K %(z). Toeda, Kakyto Oot aHanumu- 

deckyro 6 |2| <1 dynkyutw B(z), Ora Komopott |B(z)|<|B (z)| <1 npu 

(2| <1, xu 632me, moocHo, yOanaA us Kaxcdoe20 npouseedeHuA bz (Zz) HeKOMO- 

mele cocmaeAsouue e2o0 dakmopbl, noayuumb nocredoeamerbHocmb HOéeoLx 

npouseedenuti {by (z)}, paeHomepHo cxoOstwytoca enympu |z|<1 K eB(z), 

20e ~ — OelicmeumenbHoe 4ucAO. 

| 

| Mockoscxuii reosoropasBeAOuHbI, HHCTHTYT Iloctynuso 

| uM. C. Opmxonukuy3e 25 VI 1959 
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Jloxzanm Akxagemuu nwayx CCCP 
1959. Tom 129, Nb 4 


MATEMATHKA 


A. A. ®HJIMMMOBA 


TEOPEMA MH3ECA O MPEXEJIBHOM NOBEJEHMM 
®YHKUMOHAJIOB OT 9MMMPHYECKHX ®YHKILMM 
PACHIPEJEJIEHUA 


(I1pedcmasrexo axademuxom A. H. Koamoeoposotm 27 VI 1959) 


VisnaraeMple pe3yJibTaTbl MpewcTaBsisioT coOoh pa3BuTHe uccieqOBaHHit 
Museca (1,7) u Op. 

Ilycrp &, &,..., &,...—MOCJI€QOBATebHOCTh He3ABHCMMbIX O/MHa- 
KOBO paciipeevIeHHBIX BeJIMYHH Cc cbyHkuMeH pacnpefesenua F(x). Ilycrh na 
HeEKOTOPOM BBIIIYKJIOM MHOxKecTBe of = {V(x)} felicTBuTeIbHBIX GyHKUHNe 
V (x) qelicrBuTembHOoro apryMeHTa x 3anaH dyHkyHonal T [V (x)]. 

Cnenya Musecy, BBeyeM: 

Onpeneneuune 1. DyuKunonan T HaszpipaetcA m pas Auddepeu- 
WupyeMbBIM B TOUKe V(x)Eor OTHOCHTEMbHO MHOXKecTBa 


md yHKuUh t= {W (x)} Coz, ecau: 1) cyuiectByer 1 [V (x) + t(W(x)— 


—V(x)] npu mo6om ¢€[0, 1] ana p=1, 2,..., mu ana mo6ok cdbyuK- 


wun W(x) €t; 2) cyulecTByi0T bynKnnonaner T') [V (x); Yarincs sigh ol WD 
=1, 2,..., m), 3saBucaujwe or V(x) u p elicTBHTebHbIX MapamMeTpoB 
Yr, Yo, - ++, Yop TAKMe, YTO ANA Beakol pyHKunu W (x) €t uMeeT MecTO 
d? ; 
Pr T [V (x) + ¢(W (x) —V (x))] = 
ae 
--oo +co p : 
s \ se (TOW (x); gy. gol TT A 0 (Ye) —V dl 
—0oo co f=1 
(peal 302) ens eh) 
Pynxunio T® [V (x); Y1,--+5 Yp]) Mbl OyweM cuNTaTb B anpHelitem 
CHMMECTPHYHOK OTHOCHTebHO apryMeHTOB Yy, Yo, ..., Yp, YTO, OYCBHHO, 


He OrpaHwuMBaeT OOUIHOCTH. 


OoosHauum uepes F, (x) SMIMpudeckyio PyHKUMIO pacmpezeneHua Besu- 
umn &, &..., &. Honoxum ganee Fr’ (x) = F(x) +t (Fa (x) —F(x)) 

Onpegenenue 2. Pynkunonan T waspipaetcd MU3ECOBCKUM MO. 
paqkKa m B TOUKe F (x), rye F(x)—cyyHkuua pacnpeyenenus, ecan: 
1) cymecTByeT MHOxECTBO o7 C or byHkuni jelcTBuTebHOrO apryMeuHTa 
TakKoe, 4TO PF (x) Gor maa Beex 2€[0, 1]}}—>1, xorga noo; 2) (PYHK- 
uHoHal T puddepenttupyem m pas B Touke F(x) orHocnTesbHO MHOnKecTBA ce 
re MHOKECTBO t OMpeemAeTcA cieqytoulMM oOpa3om: W(x)@t Torga + 
TOJIbKO Torya, Kora F (x)-+¢(W (x—F(x))@or npu scex té (One 


3) PJ npr—s op Re) 
) at AT. (Nex Gay > 2}, Kora N—> oo 
mpu mo6px e>0, $>0u p=1, 2,..., m. 
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Miike ere ee 3. Ha3sopem nmpocTpaHCcTBOM LB) Gigs 
= 1, 2), rae F(x) — dyuKuna pacnpenenenua, MHOxKecTBO *byHKUM (xj)... 


+00 oo r 
les 5 Xn) TAKMX, GTO \ nes \ sed eee ae eae) Il ak (x;,) eo; Tye 
. —0oo —oo , l=1 
\ Soe 2, ees mM, jr=sl, 2A ew antaties lg oe 4 i) jn Jt pu bye l., 
a Kaxxjipli “3 Meet ig (R=1, 2, ..., m) MpwHumMaeT OHO M3 3Ha¥e- 
(i ee Ae Be ee 0 


Teopema ms ITycmo T — musecoéeckuit dynkyuoHaa nopadka m+ 1 eé 
mouxe F(x), ede F(x) — dynkyun pacnpedenenua. 

ITycmo, Oanee, T'?) [F (); Y1,-- +» Yp|= 0 moscdecmBeHHO NO Yy, Yo... 4 Yp 
mou p= 1, ye <a 

To20a cayudiinole BeAUYUHOL 


n™l2(T [F,] —T |F]), 
-+00 +00 4 4 
S \ ae \ TO LF (x); tay» + Yl LT ALF (yd) — F (ya 


—00) —ce 


ACUMNMOMUYECKU IKBUCANEHINKOL 6 MOM CMObICAe, 4MO UX pasKocms cmpemumca 
kK 0 no 6epoamxHocmu, Ko2da n—> oe, 


Ilyctb dyHKuHoHa T [F?] ompegeaserca 13 coornomenun H (0, 


Tye 
Le es 
too +00 “4 H 
7 \ ive acc ~0cy Xa, Yir +--+, Yo, Re (as Ce Pe Ge); 
FO (yy) ++ > F2 Yo) SPR) +. , Sl Pa) nT dG; (x) II dFr (y.). 
é=1 
—Baece S; (i=1, ..., l)—HeKkoTopple *byHKWMOHaIbI, a G;(x;)—MOHOTOHHO 


HeyOpiBaroulue dyHKunu. Coornomenvem AH (1, T)=O moryr OpiTb 3ayqaHbl 
M3BeCTHbI€ B CTATHCTMKe OeHKH MapaMeTpoB MO Bbi6opKe HM PyHKWLMOHAJIB, 
NOABJIAIOWMHECA B CBASH C KPHTepHAMM corsacna. Croqa OTHOCATCA OMeHKH 
mapaMeTpoB oO MeTOy MakcuMyma paBgonoqoOua, MO MeTO,Y MHHHMYMa 
7°, MHHAMyMa 7, TO MeTORY MOMCHTOB, a Take MYHKUMOHAJIbI, NOABAIO- 
IlMeCH B CBA3H C KpuTepHaMH y”, @? HM TeMH Xe KPHTePHAMM B CJyyae, 
KOrla 10 BbIGOPKe OMeCHHBAaIOTCH HeH3BeECTHbI€ MapaMeTpbl, HM HeKOTOpble py- 
rue @yHKUMOHAaJDI. 

Teopema 2. ITycmb ebinoanenol caedytouyue YCAoBUA: 

1) cywecmeyem makoe 4ucao T,, “mo 


H(0, T,)=0; Hr (0, T.) +0; 


2) dynxyuonaan S; (i= 1, ..., Ll) 16anIoMCA MuUseCcoBcKUMU nopAOKA m 
6 mouke F (x); 
3) Oana ecex S;1,..., Si, T, npuHadnencalux HEKOMOpOU OKpecmHocmMU mo4LKU 


lls Sees rl ole ona aces) OS ub (b= 1a), Ol ol 
(i=1,..., 6) npouseodxele 


OP oq (x1,..-, Kay UT, wees Upy Ut, 04)" Hg, Vine 2 -) Up, Sera OF) 2) 
aut... uv2a0%. . dv PAS"... 084 AT* 
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cywecméeyiom, HenpepbleHbt nO COBOKYNHOCMMU ApeyYMeHIMOG Uy, ...,5 Ua, 


U1, ».-;, 09, “Sy, ..., Sr, T a no modynaio He npesocxodam: Mynkiuua 
f (ts coy Fas ype cee 

“F00 +00 a § 

Fees LPG ees Kar tas «+++ go) TT aGs (xs) €L9 (F). 

—oo —oo t=] 
Sdecs p=0,1,2..,m, ecau-m> l,uwp = 0, 12, ecauy mie) 


(i=1,..., 0; 095 pG=l, 01 OW oe 
b b l 
D+ But Dutr=p; 
i | EA 7—1 
4) Ona ecex Sy,..., S1,T, npunadanescauwux Hekomopot okpecmnocmu 
mou “Sa lhl, wee ese 
OP @ (Kassner Lax Yrseess Yps F Caeowegel (epi Mapes Gp ni; ee 


v SS 
auld, 20u, "Gott 2,00, OSs mos er on 
KE(%,- 2+ Xa, Yi; Oi a ¢ U5) 
rye 
-++oo oo 
b 

located rerun trees wo) d6: (29 612 (A 
—co —co =1 


SO0€Cb UHOeCKCOL P, Pi, Vi, Si, T YOOBNEMBOPHIOM Mem oe YCACBUAM, 4UMO & 
nyuKme 3); 

Tozda Oasn ecex tE[O0, 1] cywecmeyem pewenue ypaenenua H(t, T)=0, 
ABATIOUCECA MUBZECOBCKUM YNKYUOHANOM nopsOKAa m 6 mouke F(x), npuuem 
PPL HT §: 

Teopema 3. [Tycmo d@ynkyuonaaol Ty,..., Te ABARIOMCA MU3ZECOBCKUMU 
nopsdKa m 6 mouxe F(x). ITycme gdynkyun D(T,,..., Te) 3adana 6 HeKo- 
mopott oKpecmuocmu mouku T,[F],..., Trl Ff] u nycmo @ amo oKpecmHocmu 

OD (Ty sae 


ATS... OTR 
R 


CYLIECMBYIOM U HenpepoleHol NpouseoONole » 20C 0,.= 0.1 ee 


me =O, Sm Sey ky aap ecdarar® (ea 
t=] 
ABAAEMNCA MUSCCOBCKUM GbYNKYUOHAAOM nopAOKA m 6 mouKe F (x). 
Ilycrp 8 (¢)—rayccosckuh mpouecc, 3afannpli Ha [0, 1], aaa koroporo 
M6 (t) = 0, MB(s)8(t) =s(1—?Z) mupu s<t. Kparupili croxacruyeckuli HH- 


Terpasl MO YcJIOBHOMy BHHepoBcKomy Mpoueccy 8B (¢) or bynkuuH > (t),..., tm), 
zis ist m 

o6osHataemptit | vee \o (ti, , een) lI d$(¢;), ompeqenserca OObIMHbIM O6pasom 
0 0 i=1 


WA Kaacca PyHKuUMK, BKtOUAarOLIero Le (E), rae E(x) 3anaer paBHomepHoe 
pacnpegesenve ua [0, 1]. (B orsmmane or (°) «MHaroHasH He BbIKHbIBAaIOTCA». } 


Teopema 4. IJycmo 9(x1,..., Xm)—Cummempuunaa PYyHKYyUA uU nycmo 
© (X4,.. +, Xm) CLS” (F). Toeda cywecmeyem maxaa cumMempu4nHan dyHKyUA 
(t1,..., tm), onpedenennar npu 0O<t;<1 (f= 1,%..., m); amo 


i a 
lim P fa \ + ae D (X15... +, Xm) iE d ie (x2) — F (x1 < “= 
—co i=1 ; 


noo Bate 
1 L m 

> \es \o( tay + Pe Beye: 
0 0 c—a 

60 ecex mMOUKAX Henpepolenocmu dynkyuu * (2). 
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Bewuunna \o(t) dB (t) pacnpefetieHa HOpMasbHO. 


0 
|Teopema 5. IIycmo d(x, y)—cummempu4unaa Qynkyua u nycme, 
(x, v) EL® (E). 
Tozda 


M exp r»\ lox, y) dB (x) ap (w)} = [D (21, 


de D (2) — demepmunanm Ppedeoaoma cummempuunoeo sOpa 


il 


$(x, y) =4(x, wy Ate, at (oe, y) dt + (8 t) ds dt. 


cae 


| UsnoxeHHble TeOpeMb! MOSBOJIAIOT NOy4aTb MpelesbHbIe pacmpesenenun, 
OHKPeTHBIX PYHKUHOHAIOB, BCTPeUalONLHXCA B MaTeMaTHYeCKOH cTaTHcTHKe. 
Pe aus ci en) oN a ee hs Sa 
aK, HallpuMep, pe3symbTaTb! H. B. Cmupuoza (*), B. Xodguura (°), TD. Uep-. 
opa HW E. Jleimana (°), VW. VW. Duxmana (*), Jax. Baexmana (*) wu pad apy- 
1X MOryT ObITb BHOBb NOJIYYeCHbI U3 TeOpeM HacTOsIel 3ameTKH. OTMeTuM, 
rO HHOH MOMXO, K aHaJOrHYHbIM 3aauaM, B YacTHOCTH K OOOCHOBAHHW, 
raTHCTHYeCKHX KpHTepHeB, mpeymomwen H. H. Uennospmm (?). 


Mockosckul YrocyapcTBeHHbIM YyHHBepCHTeT Tlocrymusto 
um. M. B. Jlomonocosa L2 Vil 1959 


a, Spe UHTHPOBAHHAA) JIUTEPATYPA 

| 12 R. v. Mises, Ann. Math. Stat., 18, Ne 3, 309 (1947). * R. v. Mises, Rend. 
lat. e Appl. Inst. Naz. Mat. Roma, s. V, 11, Ne 3—4, 374 (1952). % Kiyosi Ito, 
vation SoCHE apa olor (lOols “= Ni Simin mot is Ra 202s r449n (1936) 
Weeciore tind iano, Amie Matha stats, 19h) Noss. 293 (1948) 50) ene Cee mo) aie 
eo. Lehman, Ann: Mati Stat.; 25, Nei3, 579 (1954/5 ~~. Paxman, Hayx. 
am. KuipebkK. yHus., 13, Ne 8, 51 (1954). & J. Blackman, Ann. Math. Stat., 26, Ne 2, 
56 (1955). ® H. H. Yeuuos, Teop. BepoaTu. u ee mpumen., 1, B. 1, 155 (1996). 
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Jloxnaygn Akagemuun nayr CCCP 
1959. Tom 129, Ne 1 


MEXAHHKA 
M. M. XOJIMAHCK HM 


OCHOBHbIE 3AJMA4UH PACUETA HA CLENMJIEHHE APMATYPDI 
NEPHOAMYECKOFO NPO®HJIA C BETOHOM 
B WEHTPAJIBHO APMHPOBAHHbIX MIPH3MATHYUECKHX IJIEMEHTAX 


(IT pedcmaseaeno akademuxom IT. A. Pe6uxdepom 18 V 1959) 


B »Kee306eTOHHbIX 3/IeMeHTaX, HarpyXeHHbIX NO TOpaM, Mepepacnpeye- 
JICHHe BHelIHeH Harpy3KH MpoOuCcXOAUT B MpeelaxX OTHOCHTeJIbHO KOPOTKHX 
30H. STO NO3BONAeCT PaCCUHTbIBATb 3JICMeCHTbI JOCTATOUHO OObWIOK AVJIMHBI, 
ucnoub3sya WpHHwun Cau-Benana, 6e3 yyeTa xapakTepa clelweHua. OfHako 
pelleHve pxAla 3ayay CBA3aHO C OMpeeleHHeM HallpAxXeCHHH B 30HaX Tlepe-, 
pacnpemesenua. K TakuM 3aauaM OTHOCATCA: pacueT Ha TPelllMHOCTOMKOCTS, 
ompeyeeHie HeEOOXOJHMOH VIMHbI 3afleJIKH aPpMaTYPbI B OeTOHe, pacueT KOpOT- 
KHX 9/I€MeHTOB HW Ap. Pemlenwe STHX YACTHBIX 3aau OasHpyeTca Ha MpHBe- 
JIGHHOM H¥2Ke OOWIEM pelIeHHH 3aflauH pacueTa Ha CllelveHHe. 


§ 1, O6mee pemennue ( 


Halijlem HanpaxKeHuA uM etopMallHvH B *Keses0OeTOHHOM 3JIEMeHTe J000K 
J\JIMHbI, 3arpy2KeHHOM 0 TopuiaMm (puc. 1). | 


Ilycrs Fa, Fe —anoulaqv cCeyeHHA COOTBeETCTBEHHO apMaTYpbI H OeToHa; 
Fa/Fo=p; Ea, Es—mogyam ynpyrocru coorsercTseHHoO apMaTypbl u 6e-' 
ToHa; E,/E5—n,; t—napametp Harpy3kH; 9)(f), 3, (¢)— nanpsxKeHua B 
apMaType Ha Toptax; po(t), p.(t)—HanpsxeHve B GeroHe Ha TOptlax; 
oy — Ha¥aJIbHbIe PAaBHOMEPHO pacmpeeJIeHHble M0 [IME HallpaxKeHHA B apMaType. 
BpejeM NOWATHS: tcy (x, t) — yCJIOBHbIe KaCaTeJIbHble HaNnpsoKeHUA CleEMNeHUA; 
&(x, t)—cMelleHHA apMaTYPbI MO OTHOLIeHHIO K JOCTaTOUHO yyasIeHHbIM OT 
OCH 3JIEMeHTa BOJIOKHaM OeTOHA. 

OcHOBHBe MpeAnNoTOKeHUA UM ypaBHeHHe OOmeH3anaun. 

1, B npegnonoxenun, YTO ty (xX, ¢) MponopyvonambuB g(x, t), pemenne 
Oplio nosyseHo Tiohouom (1) iA culyy¥ad *%KemMe306eTOHHBIX 9JIEMeHTOB OOJIb- 
mow Amu uv B. A. Tymancxum wu A. IO. Moauuckun (?) aa ananormunok 
saqaun. Mobi npewnosaraeM JIMUIb CYUIeCTBOBaHve 3aBHCuMOCTH 


Ton (Nat) Sd Ay Die (1) 

2." epopMaunu 6erona M apMaTypbl BHe MorpaHwuHoro com yupyru x 

MaJIbl MO CpaBHeHHIO C JIMHeHHBIMH pa3MepaMH %Kewleso6eToOHHOrO 2JIeMeHTa. 
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| 3. [enuanauna ceyenuii BHe morpaHHuHOoro cod Masa 10 cpaBHeHHto co 
BaHMHBbIMH CMeICHHAMM OeTOHa H apMaTypbI. 
YcuOBHA PaBHOBecHA MU JedopmMalul uMeloT BUA 


do, (x,t 
rou (Hf) = BEE, (2) 
6 (x, t) = U[o (¢) — oa (x, t)] + Do (t); (3) 
28 = pees {(1 + mp) ca (x, t) — [on + noo (t) + npo (t)]}, (4) 


TKyJla cJlelyeT OCHOBHOe ypaBHeHue Obie 3alauu 


OAg (.i)er 2 
5a oe le, 2), (5) 


| _ 8(1 + np) 
—- <DE, ° 
§ 2. Pemenyue 4acTHBIX 3afay 


1. OceBoe pacTAxKeHHe YCHAMAMHU, IPHAOKeHHHIMH K‘ap- 
Maty pe (Po = pPr=9; op =o, %, = 0). 
Tpanuunple ycuiopua 


Sa (0, t) = 959; gl, t) = 0. 


@uxcupya ¢t, onycKad OOo3sHaveHHA apryMeHTOB u OOosHayan g (0, t) = go, 
flowy 44M 


© Gq \2 © —h e 6 
+=\[(z)-e\ Poa dg =\K ogo, 8) des (6) 
£o 
1=\K (20 go, g) dg (7) 
0 
| i om ery or E.K (90, 80» g)]. (8) 


, 
 Boipaxaa u3 (7) go Yepes oo Hw / uw nogcraBuaa B (6), Halimem pacmpe- 
leJIeHve B3aMMHbIX CMeLUeCHHH MO AWIMHe 27IeMeHTa; NOfcTaBaa B (8), Hal- 
jeM HanpsxKeHve B apmMarype. HanpsxKeHva 6 UM ty ONpefeNAIoTCA CoOOoTBeT- 
‘TBEHHO 3 (3) H (2). 4 

2. Ilepemaua mpeABapHTeJbHbIX HANPAKeCHHU Ha O6eTOH 
Po = Pr = 9, ot = 90). 

[panuuuble ycJioBHA 


ga 05 f) = a9. og —c,, o(l byes 0, 


AnaJlorwuHo Mmpesbiayulemy mowyuHM 


Zo 

x=\K (ot, go, 8) de; 2) 
& 

1=\K (6%, go, g) de: (7a) 
0 


Se a (8a) 
P-np 90. 1 inv, K (65, Bos 2) 
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3. BukepruBanune apMatypb u3 Gerona. IIpunumaem, 4TO de 
MeHT paspesaH mo ocw cumMerpun (ca (/, t)=96(/, 7) = 0) mu, Kpome Tore, 
Poss = tecer 

[paHnuuble ycJIOBHA 


o, (0, -f) 97+ 0011, By) = 1 


Tlonyaun: 
fo g —/, 
x= fel F (dé | dg: (66) 
Z &1 
g Zo = 
1=\[c\F@ ae | dg: (76) 
gl &7 
g WE 
0 = pte [el FO a (86; 
81 I 


Ilapamerpbl 29 H 27, HCXONA U3 (86), CBASAHbI COOTHOIMeHHEM 


Ate an [Ve () a) 9 


§ 3.Cayuah Keme3060eCTOHHHX JNIEMCHTOB OONLMOK TAMHB 
omeHKa chemsmeHHA H ONpeReneune F(g) 


B Tom culyyae, Korga / 6obUle AJIMHbI y4aacTKa NepepacnpefleJieHuA, He 
HEKOTOPOM TpoTaxKeHHH Og/Ox =0. Pemienve pH 9TOM ympollaeTca; KPOME 
TOrO MOryT ObITb OKa3aHbl Cyleslyroulue Be TeOPeMBI: 

Teopema 1. J7pu OaxHoti naepy3ke U 6eALLUUNE HAYAAHOLX HaNpsAIKeHUL 
6 anemeNmMe NoAOMHeNUe YeNMpa mMsACeCMU JNtOpbl Tr He 3aBuUCUM OM Buda 
F (g) (F(g) @ Oaaronetituem umenyemca 3aKOHOM CYUenAeHUA) WU ONpedeanemcA 
BEAULUHOU Qo. 

Teopema 2. 3aeucumocmb mexdy g u o,-+ const uNéeapuanmHa omuHo- 
cumeAono x (?). 

Tak KaK OObBeEM 9ITIOPbI te, BIOJHE ONpefeaeTcA Harpy3KOl, TO H3 TeO- 
pemp | cylemqyer: JuMHa 30HbI MepepacmpeyeyeHua, a CJIeqOBaTeJIbHO, HW Ka- 
YeCTBO CIeIJIeHHA pH WaHHOM Harpy3Kke ONpeeNAIOTCA BEHMYHHOH Qo. 

IIpH moMoWH JlerkKO BBINOHHMBIX 3aMePOB Yo H oo Ha TOpue AMMHHOFC 
QJIeEMeHTa COrslacHO Teopeme 2 MOxeT ObITb NOJyYeHa 3aBHCHMOCTD g(x, t) = 
=f (¢.(x, ¢)), a CmeqoBaTebHO, H 3aKOH CllenmeHua F(g). SKcnepHMeHTH 
MIPHBOAAT K CJleAYIOWleH OCHOBHOM WIA wemeso6eTOHa aHaJIMTHYeCKOM copMeE 
3aKOHA CIeMJeHHA: 


In (4 oh 
teu (% t) = Fig (x, = ASE (10: 


§ 4. TpemuHooOpa30BaHHe MpH OCeEBOM PacTAKeHUH 


1. H3 (3) u (8) Hafigem, nomaraa o¢ (1) = Ry, rae Ry —npounocts Getous 
Ha pacrs2KeHve: 


gs 
ee Ry Os) abn | 
Ne dL 


Cootuouenne (11) copmectHo c (7) omnpegeuset min — MHHHMAJIbHOe pac: 
CTOAHHE Me2Ky TpellMHaMH MpH MaHHOH Harpy3Ke (40). 
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2. TpeuwHoo6pasopanve 3aKaHYMBaeTCA Mp oo = oxy. BeMyHHa ox» ompe- 
eIAeTCH KaK MA@KCHMaJIbHOe HallpsAxKeHHe, MPH KOTOPOM B 3JeMeHTe JJIMHOM 
| Ha OCH CHMMeTpHH 96 = Ry. U3 ycnoBua skctpemyMa nosyuHM 


{ [1—e(E rea] dg = (12) 


2 
Cle orc 


Ilapamerp gy ucKmouaeTca mp nomonn (11). 
_ 3. Minimum-minimorum pacctosHuli Mexay TpeluluHamu ompenesserca, 
Hcxoga u3 (11) u (7), mpu So = xp. 
Tak kKaK Mpw BCAKOM Harpy3Ke OMHAKOBa BepOsTHOCTh NOsBUIeHHA 
)peulwH Ha paccTosHHAX Imin U QZmin, TO CpemHee paccTosHue OyeT paBHo 
I 5 Unie ; : 

2 She ta TpeljHH 6 C HeEKOTOPbIM MpeBbIleHHem onpeyessnetca u3 (11) 
ak = Lo. 


§ 5. Samemka apMatTypb B OeToHe 


IlocraHopka 3aauv: ompefesuTb pv aHHO Harpy3Ke, MpHso*KenHoOw 
k apMaType, HeOOxXoJMMYIO TuIyOMHY 3aeJIKH apMaTypbl B OeroHe, usM ompe- 
\@IHTb TPpOUHOCTb oo 3aeJIKM CIeMJIeHHeM MPH WaHHOH WIMHe 3aeJIKU I, 


Ha ocHopannu (76) u (86) 43 ycuIOBHA SKCTpeMyMa Halijlem 


&o 


| eee rome gece a (13) 
| he (g) ¢\ F® «| 
&i 


_ CootHomenve (13) copmMectHO : (76) u (9) ompeyeustor UCKOMBIe 3aBHCH- 
MocTH min = f1 (Go) HIM o™4* = fy (I 

IIpupeqeHuple pelenua assis 39KCNe€PHMeHTaJIbHO B  WHCTHTYTE 
MM xese306eT0H Ha *Kese306eTOHHIX OOpasilax C apMaTypoH NepHosMyecKkoro 
Ipodusia Juametpom 3-5 mm. PacnpocrpaHeHve pemeHHi Ha Jpyrve maTe- 
WaJibl BO3MO%KHO, M0-BHXMMOMYy, TOJIbKO B TOM CuJlyyae, eCJIM apMHpyeMblii 
aTepHaJl UMeeT JOCTaTOUHO OOJIbIyIO YKeCTKOCTb Ha CJIBHT. 


Tloctynuso 
12 V 1959 


UMTHPOBAHHAA JIMTEPATYPA 


| 


' 1Y.Guyon, Béton  précontraint, Paris, 1953. *B. A. DymMancxui, 
miOn Mimi wack uu, JIAH, 84, Ne 1)(1952), 80. Pr. Parny MoM: X o1™M 4 H- 
Kul, B. M. Koapuep, Beron u xeneso06eton, Ne | (1958). 
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Jlonnagn Akanemun nayx CCCP ; 
1959, Tom 129, 


A. T. KYJIMKOBCKHM u I. A. JIKOBHMOB 


( 
O MATHMTOrFHAPOAMHAMHYECKMX YAPHBIX BOJIHAX, | 
VOHM3YIOWUX FA3 | 


(Il pedemaeneno axademukom Jl. H. Cedoeeim 30 VI 1959) 


Hwxe MbI No0Ka3bIBaeM, YTO B HeCTallMOHapHBIX 3ajayax C yYapHbIMU BOsHAaMH, | 


N1 i 


PHAPOMEXAHHKA 


HOHH3YIOINMMH Ta3, HaXOMAMMHCA B 3JIeKTPOMarHHTHOM Hose, Biepequ yap-' 
HOH BOJIHbI MOMKeT paclIpocTpaHATLCA BJIeKTPOMArHHTHaA BoOuHa. IIpH sTOM 
okasbiBaetcsa (1), UTO eC 3a YapHOH BOJHOM M3BeCTHa, HalpHMep, CKOPOCTh 


WeuoKeHua faza (3aaua o Nope), TO TpaHvUHbIxX ycCoBM Ha YAapHol BouHe,|! 
BbIPaXKalOUlHX HeMPePbIBHOCTb KaCaTeJIbHOH COCTAaBIAIOMeH 3/IeKTPHYeCKOrO 
NOJIA, a TaK2%Ke MOTOKOB BelleCTBa, HMMYJIbCa HW JHEPIHH, HeMOCTAaTOUHO AA OL- 
HOBPeMEHHOFO OMpeesIeHHA HHTCHCHBHOCTH yapHOH BOVJIHbI MW MHTCHCHBHOCTH 
PaccmotTpeHue CTPYyKTYpbl Yy\apHbIx 
BOJIH TaKOFO THMa aeT JONOJIHHTEIbHOe COOTHOLICHHE, CBAS3bIBAIOMee BeJIMUHHbI 
STO COOTHOUICHHe, a CJI€QOBATeJIbHO, H3MeHeEHHE 


H3J1YYeCHHOH 3JIEKTPOMarHUTHOHM BOVJIHBI. 


JO M Mocule yapHou BOVJIHPI. 


BCe€X BeJIHYHH Ha YapHo BOJIHe CYIeCTBeHHBIM OOpa3s0M 3aBHCUT OT BeIMUHH 
OTHOWCHHH JMCCHMAaTHBHBIX KOS(PpHUMeHTOB (BA3KOCTH, TeMJIOMpOBOLHOCTH H- 
MarHHTHOH BA3KOCTH) Apyr K Apyry B MepexoNHOH 30He. : 

B 3amauax oObmdHOl ra3s0BOl AHHAMHKU MOMKHO BCTPeETHTLCH TakiKe C HEOOXO- 
JMMOCTHIO NOJYYeHHA JONOJHUTeJIBHOTO COOTHOWICHHA Ha Pa3spbIBe H3 paccmor- 
PeHHA CTPyKTYpbI pasppiBa. [IpuMepom ABJIAeTCA 3aflaya O MeVJICHHOM ropenum 


B rase (?,°). 


Byjlem CUHTATb, YTO 3IEKTPOMPOBOAHOCTh Ta3za ABJIAeTCA CPYHKWMeH TemMe-' 
patypbi ¢ = o(T), npuyems = Onpu T < T* uc > Onpu T > T*. Paccmor-: 
PHM CTPyKTYPY MarHHTOrHAposMHaMMyeCcKOH YapHOH BOJIHbI, JBM xKYIUIelCcA | 


mo ra3y, TeMMepaTypa KoToporo T; < T”. 


CrpykTypa yapHbIx BOH, Kora 


MPOBOMHMOCTb BCIOAY OTJIH4HA OT HYJIA, PaCCMaTPHBaJlacb paHee B pa6orax 
(4,°). OrpaHwuumca 3flecb JI MpocToTbl ClyyadMH, Kora OTAMUHBI OT HYAA 
TOIbKO [Ba JMCCHMaTHBHBIX KOSpUUNeHTa — MarHHTHAS BASKOCTb H MOueKy- 
JiAPpHadA BASKOCTb WJIM MarHHTHaA BASKOCTb H TEMJOMPOBOAHOCTb, HW Mpenouo- 
%KHM, UTO MAFHHTHOe HM WICKTPHYeCKOe MOA B3AMMHO NepMeHAMKYJAPHbI U Ma- 
PaJJIeIbHbI MWIOCKOCTH (poOHTa BOJHEI. YpaBHeHHA MarHHTHOM THAPOAMHAMUKH, 
ONMCbIBaIOWIMe OMHOMEPHble CTalMOHAapHble ABHKECHHA [a3a, MOryT ObITb 3alNMCaHBl 


B CJIeXYrouleM Bye: B NepBOM CJlyyae 


in Ge = HO Gy, 
pe = p—1(-8) + 0- N(@—S Hom, (1) 
jeoT = 5 ive —(J— #)0+(8—F H); 
BO BTOpOM culyyae 
in HO, 
de~ T= a peel eee (3 
| iRT = (J— Z) o— je, 
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evn =c?/4re; pov = (@/.y +>), aynuoe KOSPPHIUMEHTLI BASKOCTH; 
= cppX — koadpulluent TenompoBoxHoctu; R—rasopas nocroaunas. [pu 
OJIYYCHHH STHX ypaBHeHHi HCMOb30BaHO, YTO MpH OMHOMepHOM cralu- 
|HapHOM JBHXKeHHH Ta3a seKTpuyecKoe Nome E = C,/c (ce —ckopoctb cperta), 
OTOK MacCcbl J, MOTOK uMMywbca J UW NoTOK sHeprHH 6 He 3aBUCAT OT KOOp- 
uHaTEl x. l'a3 B ypaBHenuax (1) w (2) cunrasca copepmienHeim. Hecopeputen- 
BOTa3sa He MpvBefeT K KaYCCTBEHHbIM H3MCHEHHAM B JaJibHeMWIMX BbIBOTaX. 
B o6mactu T > T* Ha nanockoctu H, v, rae nposogzumoctn o > 0 (Va == Co), 
luepeniuabHble ypaBHenua (1) u (2) ompezenstor cuctemy HHTerpaJIbHbIX 
PpuBEIX (CM. pute. |). B o6nactu T < 7T* umeem H = const. Yaapuy1o Bomny 
OryT MpelcTaBJIATb Te pelleHuA, KO- 
opble NepeXOAAT B MOCTYNaTeJbHbI M0- 
OK IpH x =- oo, T. e. pelleHusa, B 
OTOPbIX BC€ MPOM3BORHbIe cTpemMATCA 
HyO NpH x—>-- oo. Tak Kak m0 
peanosowxenuio 7,<T"°<Ts, rae 
'g—Temnlepatypa 3a yapHon BowIHOH, 
oO Ha mulocKoctu H, v cocTosHuIO mpH 
¢ == —oo JOJ2KHA COOTBETCTBOBaTb HEKO- 
fopad TOUKaA KPHBO 


| y+1 8x 
ety 4) Cy phe? 
Bete ast oro) 


| 
E COCTOSHHIO IPH X = co COOTBeTCTBYeT 
rouKa, ABJIAIOWaAcCA NMepeceyenuem Tu- 
mep6oint Hu = C,H kpuBor (3). TaKux 
oueK MepeceyeHua cyulecTByer H60 3, 
mu6o oyna. B nepBoM culyyae MOXKHO MOKa3aTb, YTO TOUKA MepeceyeHusA, COOT- 
eTCTBY!OIad CaMOMY MaJIOMY 3HaYeHHIO VU, JexKHT HOO B OOsacTH Uv < 0, 
u6o B o6macTH T < 0, H NoTomy HegocTuxKuMa. Touka A (puc. 1), KoTopax 
OOTBETCTBY€T CaMOMY OOJIbINOMY 3HaUCHHIO UV HH ABJIAe€TCA @€AHHCTBCHHOH, 
MOXKeET ObITb TOJIbKO Y3JIOM It CHCTeM ypaBHeHul (1) u (2), npHuemM HuTer- 
|PAIbHbIE KPUBbIe BbIXOAAT U3 TOUKH A Mpu yBesuyeHun x. Takum o6pas3om, 
IMOTOKY IPH X = co MOXKET COOTBETCTBOBATh TONbKO TOUKa B (pue. 1). Lana 
icucTempI (1) TouKa B apsaerca cefsiom (°). Ecau B Touke B BbIMoHAeTCA Hepa- 
iBeHCTBO jv > 1/2 (J — H?/8nx), roTouKa B apancTex CeQJIOM HM 1A CucTeMbI (2). 
IIpu o6paTHoM 3Hake HepaBeHcTBa TouKa B ABJIAeTCA Y3JIOM HM HHTerpaJibHble 
KPUBbIe CHCTeMbI (2) BLIXOAAT H3 STO TOUKU pH yBeMueHHU x. B nocmeqHeM 
iclyyae BHYTPH OOJacTH TeyeHHA OOpasyeTca n30TepMMYeCKHH H30MarHHTHBIA 
cKauok. 

Ecau u3 Touku B, cooTBeTCTBYIOlleH MOTOKY MpH X = oo, JBHTaTbcA NO 
OHO U3 JBYX HHTErpaJIbHbIX KPHBbIX B CTOPOHY, COOTBETCTBYIOLLYIO YMeHbILe- 
HHIO X, TO HHTerpadbHad KPHBaA Joka JOCTHTHYTb WHHuH T = T*, Tak KaK 
T, < T*. I[pu 9Tom mpoBoxuMocTb CTaHOBHTCH paBHOM HYJIIO HM JabHelmee 
pwoKeHve Npoucxoyut npu H=const Jo Tex nop, Moka HHTerpabHad KPHBaA He 
MofoliyqeT K HeKOTOPOH TouKe KpuBoH (3). Ha nocmeqHem yyacTKe ABMKeHHe 
ABJIACTCA UHCTO rasoquHamuyeckuM. HerpyquHo yOeAuTLcH, YTO MIA TOrO YTOOEI 
MIpHUTH TaKHM OOpasoM K HeKOTOPO ToOUKe KpHBOli (3), HEOOXOAHMO BBIMTH U3 
Touku B no HHTerpaJIbHOH KpHBOM, NpoxoaueH B oOwacTH, re 


du/dx <0, .dT/dx>0, dH/dx 20. (4) 
STH HepaBeHCTBAa BHIMOJHAIOTCA BO BpeMA Bcero ABH2KeHHA. TakHM oOOpasom, 
ra3, JBHraicCh OT ¥ = —oo, CHaYasa HCMbITHIBAeT TaSOMMHAaMHYeCKOe CKATHE 
(KoTopoe, OMHaKO, He CCTb 3aBepUleHHad Tas0qHHaMMYecKad YapHad BONA), 
a 3aTem pH 7 >7* HauHHaeT B3aHMOJeCHCTBOBaTb C MArHHTHbIM NoOJeM H MpH- 
xoquT B cocTosHHe B.- 


Puce. 4 
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Vismeneuve MarHuTHoro nod B BOHeE H2— Hi onpeenseTcaA TOUKOK Mepe- 
CeyeHHA HHTerpabHoli KpHBol c aHHHell T = T*. Ora Touka MepeceyenuA 
3aBHCHT He TOJIbKO OT XapaKkTePHCTHK HaOeratollero NOTOKAa, HO H OT OTHOIIEC- 
HHH JHCCHMAaTHBHbIX KOSPPHUHEHTOB Yn, Y, Y APY! K Apyry BHYTPHu mepexoHOH — 
30HbI, Mpe(cTaBJArolleH yapHyio BoHy. Ec MpOHHTerpHpoBaTb YPaBHEHHA, © 


TO MOXKHO BbIpasHTb H1 yepe3s MapaMeTpbI NoTOKa MIpH x = —oo, a Tak KaK 
moculeqHHe OJHO3SHAYHO CBA3aHBbI C BeJIVYHHaAMH Tipu 4 2=CO=n, fo 
iy = Hy (Ea, 01, T1, V4). (5) 


Dro COOTHOMIeHHEe MOXKET CJY2KHTb JOMOJHHTeIbHbIM TPaHHYHbIM YCJIOBHEM 
IIpH 3aMeHe HeMpepbIBHOTO TeveHHA yapHoOl BoHOH. YcuoBne (5) ABJIAeTCA 
He3aBHCHMbIM OT YCJIOBHH, BbIpaxKalOl[HX HelPePbIBHOCTb MOTOKOB MaCCbI, HM- 
yubCa HW 9HEPrHu, a TaK2Ke KaCaTeJbHOH COCTABJIAIOWMLeH SeKTPHYeCKOrO MOA. 
IIpH pacnpocrpaHeHHH MarHHTOrHApodMHaMHyeCKHX YlapHbIX BOJIH NO He- 
MIpOBOAAULeMy Ta3sy COOTHOUIeHHe (5) 3aMeHAeT H3BECTHOe COOTHOLIeHHE 


KOTOPOe HMEET MECTO, €CJIH Fa3 BUepeH YapHOH BOJIHbI ABJIACTCA MPOBOLAULMM. 
Ecam coornomenve (5) He BbITOJIHeEHO, TO CTallHOHapHoe JBHKeHHe, pecTaB- 
JIsiolulee YapHYy!0 BOJIHY, HeBO3MOXKHO. 
Ecuia B MepexoJHOli 30He OJHH H3 JHCCHMaTHBHBIX KOSPMHUHeEHTOB 3HauH- 
TCJIbHO OOJIbIUe OCTAJIbHbIX, TO NONOJIHHTebHOe rpaHHuHoe ycwoBHe (5) MOxHO 
HaHTH B ABHOM Bie. 
Ilycrb B mepexoqHOH 30HE BCIOLY BbINOJHAIOTCA YCNOBHA 


Vn <y (6) 
YJ 
Yn <X% v= 0. (7) 


V3 papenctB (1) u (2) Haligem, uro mph T =T* cxopoctTb ra3a 6yzerT 
paBbHa: B cuyuae (6) 


-f-b-Ve- Bae bho 


c cmyuae (7) 


v=r-#)+V s0-Sy-per]. 


Tak Kak MIpH BbiNowHeHHH ycuoBHi (6) u (7) MHTerpambHbie KpHBbIe 
cuctem (1) u (2), Bxoqsamue B Touky B, npoxogzst npu T = T* cob yron- 
co 61u3sKoO oT runepOoun Hv = Cy, To B KayecTBe JONOMHUTebHOrO YCIOBHA 
MO%KHO IIPHHATb 


Hea = CE, (= Cy 1425): (10) 


3aMmeTuM, YTO B culyyae (7), ecm B TOUKe B npousBoqHaa (00 {OH)r=constt & 
<—C,/H*, To wuTerpaibHad KpuBad, BXxO{siad B TouKy B, Bce Bpema 
useT BLONb runepOombr Hv =C,. Ecnn —C,/H? < dv Ol | tacoma 
MHTerpaJibHa A KPHBaAd HAeT BAOMb runepOosn Hv = C, or T=T* nro T=To, 
a 3aTe€M BAOb KpHBOH T = T, Qo TouKn T2, Hy. Ecau 0u/ 0H |r—const > 0, TO 
HHTerpajibHad KpHBad ugeT oT T=T* no T=T, Booms Hv =Cj, or T, 
No T:, H, Bob IHHHU T = T,, cocrosHue xe Ts, He llepexoquT B Touky B 
MocpeACTBOM Ms0TepMuyeCKOrO H3OMarHHTHOrO cKayKa. B nocueqHux JBYX 
CLY4aAX KOHCYHbIM YYaCTOK HHTerpasbHOlk KPHBOl COOTBeTCTByeT H30TepMH- 
YeCKOMY CKauKy B MarHHTHOH ruyqpoquHaMuke. 

PaccMoTpHM Tellepb CiIyuaH, KOra BbINOAHAIOTCA YCnOBUA 


Va > Vv, y=O0 mH yy, Sy v=o (11) 
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Ckopocru v*, coorBercrByioujue T = 7*, BbipaxkaloTCcd TaK »Ke KaK UH B 
elbiyukeM culyyae, paBencTBamu (8) u (9). [pu semomnenuu HepaBexcTB 
1) HHTerpasbubBIe KPuBbIe CHCTEM (1) u (2), Bxoqaujue B Touky B, ufyT cHa- 
hula BOM3H KpHBoH (3), a 3aTeM BOMM3H IpamMo H = Hz. Tak Kak pa3HocTH 
ie ABJIAIOTCA KOHEYHbIMH BeJIHMYHHaMH TIpH uKcHpoBaHHbIxX 71 u T™, 
MHTerpaJIbHble KPMBbIe IPH YCHJICHHH HepaBeHCTB (11) MoryT npoxoguTb CKOJIb 
TOAHO OH3KO OT KpuBOH (3), TO AONMOMHHTebHbIM FpaHHUHbIM YC/IOBHEM B 
foM CJlyuae ABJIAeTCA 

He Hh (12) 


PH 9TOM BCe OCTAJIbHbIe BEIMYMHHI H3MCHAIOTCH, KaK B ra3s0JMHaMHuecKOH 
ae BOJIHE. 

IlupuHa yapHEIx BOJH ompeseiaeTcd HavOoJbUIMM M3 JMCCHMaTHBHBIX 
patppunneHnror. Ucksmouefve cocraBaset ciyua (11), korgqa wupuua yyap- 
DH BOJIHbI MOXKET ObITH OeHeHAa MeTOAaMH OObIMHO Ta3s0BOH JMHaMUKH. 

| PaccMoTpyM Tellepb pu ycoBuaAx (6), (7) u (11) 3aqauy o nopmme. Ilyct 
u ¢ = 0 ra3, Temmepatypa koTroporo T< 7", 3ano07HAeT NOMyMpocTpaHcTBo 
0. [a3 HaxOQMTCH B 3JIeEKTPOMATHHTHOM Move, HallpA%KeHHOCTb KOTOporO 


y= E,, Hz= Hj. B moment ¢t = 0 muaockocts, OrpaHHuHBalollad a3, Ha- 
HaeT JBHTaTbcA C MOCTOAHHOH cKopoctTbio U B cropouy ra3a. Ec He uuTe- 
COBaTbCA ABJICHHAMH, MPOHCXOJAWIMMH B MacliTaOaxX, MeHbUIMX WH paBHbix 
[MpHHe yapHOH BOJIHbI, TO Cpey MOXKHO CUHTATb UeabHOH. Salaua B 3TOM 
‘iyuae OyfleT aBTOMOJleIbHOH H ee PellleHHe OyeT COCTOATb H3 3/eKTPOMar- 
/MTHOH WM YapHOH BOJIH, paCMpocTpaHAIOWHxXcA OT NMOpuIHA. 

Ilyctb cKopocTb nopuimna U tTakoBa, 4YTO CKOpOCTb yapHOl BOJIHbI paBHa 
h. Ilepeiyjem K cHcTeMe KOOpHHAaT, CBA3AaHHOH C yapHow BomHOH. Hampa- 
1 HauvaJIbHOrO 3JIeKTpHuecKOorO HM MarHuTHOrO Moule B 3TOM CHCTeMe 


YT COOTBeETCTBeEHHO PaBHbl C TOUHOCTbIO AO WICHOB NOpsAKa vilc? 


| 
| 
! 


Hy =Hy)—-E, E,= Ey—— Ao. 


Tlocme mpoxoxkJeHHA 3JIEKTPOMaTHHTHOH BOJIHbI HaupA2KeHHOCTH MarHHT- 
oro UM 3JleKTpHYecKOrO Nose B 9TOM cucTeMe OYJyT CBA3aHbI COOTHOLICHHEM 


| H,—E, = Hy—E, = (1 - 21) (Hy — E}). (13) 
| V3 papeucts (10) u (13) Haligem, uTo B caryuanx (6) H (7) 
| Hy =p (Hy — Ey) ~Ho— Eo, Ex = 5 Hs. (14) 


| B cayyae (11) yaapHas BomHa ABJIAeTCH Ta30,MHaMHYeCKOH, a H3 PaBeHCTB 
12), (13) u ycenoBua voH,==(v; —U) H, = cE, nonyuum 

(1+ o/c) (Ho Eo) op ig OUR 15 
| Dd a di (a, == U\ijc ca 0 0) af C 1: ( ) 
Jina ompeyenenusa cpa3u vi u U B caryuae (5) uw (6) HeEOOXOAUMO PeLINTb all- 
Opanyecky1o CHCTeMy YpaBHeHHHi, BbIparKalOuly!0 HelpePbIBHOCTb Ha Y/lap- 
Oli BOJIHe MOTOKOB MaCCbI, HMMyJIbCa WH 9HEPrHu, a TakxKe I/IeKTPHYeCKOrO 
OuIA, IPH4YeM HeMocpeACTBeHHO Mepe YaPHOH BOMHOM M3BeCTHbI HallpA*KeH- 
OCTH MarHHTHOrO HM d/eKTpH4eCcKoro Moen. 


| 
| Marematuyeckuit uHcTuTyT uM. B. A. CreksoBa Tocry nso 


Axkaylemun Hayk CCCP 20 VI 1959 


IMTHPOBAHHAA JIMTEPATYPA 


JN Kyaukxosckuid, I. A. JIi6umMos, Use. AH CCCP, OTH, No 4 (1959). 
Fels - Brite dees lhe. oilizeqy int iii Mexanuxa cmmomHErx cpez, 1954. 
9. B. 3enbrosnnu, KOX, 22, B. 1, 27 (1948). *W. Marshall, Phys. Rev., 
03, 1900 (1956); mep. IIpo61. cosp. pus., Ne 7 (1957), ®C.S.S. Lu dtomrid, Jes Pliid 
Aech., 5, 1 (1959). 
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Jloxnayn AkaweMun HaykK cCccP 
1959. Tom 129, Ne 1 


THIPOMEXAHHKA 


r. J. PO3EHBEPr 


IKCNEPHMEHTAJIBHOE HCCJIEQOBAHHE HEYCTAHOBMBINETOCA 
TEYEHUA BASKO-NJIACTHYECKHX JKHKOCTEM 


(ITpedcmaeaeno axademuxom JI. H. Cedosoim 1 VII 1959) 


B wacrTosuleli cTaTbe H3JlaraloTCA pe3yJIbTaTbl HCCJIeOBaHHA 3aTYXaHHAl - 
CJIMHHUHBIX “HMIYJIbCOB JaBJICHHA» B BA3KO-IJIaCTHYeCKHX MKHAKOCTAX. 

Y paBHeHHA HeYCTaHOBUBIUerocaA TeYeHHA YUPyrol BASKOM XUAKOCTH B yI- 
pyro Tpy6e Np HepaBHOMePHOM pacipesesIeHHH CKOpOCcTeH Mo ee CeyeHHIO H 
CKOpOCTH TeYCHHA, MHOFO MeHbINel CKOpOcTH 3ByKa, HMeloT BHA (") 


fs’ HOptee, dw hw? Ophea Grom 
Gea AU OoRae Ac es ae iy 


re P,p, W— COOTBETCTBEHHO aBJICHHe, MWJIOTHOCTb HM CKOPOCTb TeYCHHA 2K] 


KOCTH, CpeHHe B Ce€YeHHH TpyObl;c — MpHBeeHHaA CKOPOCTb 3ByKa; 5— rng- 


paBuueckHi paluyc; A} — kosppulHeHT TruspaBsMYecKOrO CONMPOTHBJIeHHA ' 


(mpeqnouaraeTca, YTO 3HAYeHHA A pH YCTAHOBMBUIeEMCA HM HeYCTAHOBHBLIeEMCA 


TeYEHHAX ONMHAKOBbI — IHIIOTe3a KBa3HCTalHOHapHOCTy). MoxHO T0Ka3atTb, 3 


yTo (1) 6yAyT cupaBelIMBbI TAaK2%Ke NPH TeYeHHH BASKO-IWaCTHYeCKOH XKHAKOCTH, 
IipHyeM BBeeHHe FHMOTe3bI KBA3HCTANMOHAPHOCTH He ABJIACTCA OOA3ZATEJIBHEIM, | 
Ilonaraa 


W=Wt+W, pP=pPo+t?P, 


THe Wo, Po — CTAWHMOHAPHble 3SHAYCHHUA CKOPOCTH HU JlaBJICHHA, a w u p — a 


BOSMYINeHHA, H MpeneOperan Ww? Mo CpaBHeHHIO C Wo, MOXKHO JHHeapH30BaTB 
ypaBHeuna (1) mw npuBecTH MX K Buy 


Op dw > dp 2 OW Aw 
— 2 — (#4 200), RAY eegn are 2a= =. (2) 
IIpu stom mpefnomaraetca, ro B [paccMaTpHBaeMOM JMama30He cKopocTeit 
h = const. 

J\it TOOBHBIX SHaYeHHH BOJH aBJICHHA M CKOpOCTH Mpv mHHeHOM 
WM KBajipaTHYHOM 3aKOHaX TPeCHHA HMeeM COOTBETCTBeHHO (1) 


| 


1 
4 


oT 


) 


a %| 

p= pie *, (3) : 

Ax wo | 
=e 2wowye 85 ¢ | 
W). =. pelea ree (4) 


re W; HW Ppy—3HavYeHHA BOSMYIICHHH CKOpOCcTH HM JjaBJIeHHA B ceyueHHD 
x = 0; a/c—xKosppuuvent saTyxanua pH JIMHeHHOM 3aKoHe TpeHUA. 
Tlocne sjieMeHTapHbIxX mpeoOpa30Bannii (4) npHHMMaeT BHI 


p= tee ae (5). 
56 


rye 


a il Pp a : 
| m(x) = 2+ oln| 1— 52 (1—e ¢ )| (6) 
KOSPPHUHEHT 3aTYXaHHA MPH KBafpaTHYHOM 3aKOHe TPeHUA. 

H3 (6) cnenyet, uTo 

a a 
m(0)= + (1— 5,2), m(o)=4, 

'T. €. C pOcTOM X pa3sHHa MexKLY KOSpuIMeHTaMu 3aTYXaHHA Mp JIMHeMHOM 
WM KBaypaTHYHOM 3aKOHaX TPeHHA YMeHbillaeTcs. Tak Kak IIpH TOPMOKeHHH 


‘MOTOKa Py \pCW , TO 


1a a 
Ne rk SE (() <=: 

OKCHepHMeHTaJIbHoe MCCJleqOBaHNe 3aTyXaHuA MMMyJbCoB | aBJeHHA ObIIO 
‘TIpeAMpHHATO c LWesbIO NPOBepKH cCMpaBeLJIMBOCTH rHMoTesbl KBa3HCTallMoHap- 
HOCTH MW JONYCTHMOCTH JMHeapH3al\nn YpaBHeHuli (1). 

OKCIepHMeHTabHad ycTaHOBKa (cM. puc. 1) G6blla CMOHTHpoBaHa Ha 
jyyeOuot Oyposoli. I]pu mpopegenuu 9KcnepHMeHTa MpOW3BOAMJICA cnyck 
(OypHibHBIX Tpy6 J juametpom 41/,” Ha rmy6uHEI JO 
|750 m. CoequHeHve OypusbHBIX Tpy6 c OypoBbiIM pyKa- 
|BoM 2 MpoOv3BOANJOCb CMeWMasIbHbIM OTBOJOM 38 B UX 
|BepxHeH yvactu. Hay poropom ObisI CMOHTHpoBaH Mojla- é 


| TOUlMH MexaHH3M 4 JIA BBOa BO BDeMA IMpKYJAHu PSP 
X%KUAKOCTH B MOJOCTb TPYObI CTAJIbHbIX WapoB WHaMeT- | = 


pom 50 mm. B HuxKHeH uacTH KOJIOHHDI OYpHuIbHbIXx 
| TpyO Oplyio yYcTaHOBJIeHO OOpe3HHeHHoe como 5, anon 
HM nepdopuHpoBaHHad TpyOa 6 Asa cOopa wapos. 
Jiuamerp WusMHEpHyecKo uacTH coma Obl Ha 4—6 MM 


MeHbIe JMaMeTpa wapoB. Bbmarofapa sTomMy mpu mpo- t 
WaBIMBaHHH KaxKOro Wapa MOTOKOM %KUAKOCTH Yepes 
CONJIO BO3HHKa] MMNY/bC aBJIeHHA, PperncTpHpoBaB- 5 
|WMHCA Mp NOMOMM TeH302aTUHKa 7 U TeH30YCHIHTeIA 
_YT-4 wa ocuusnorpade MIIO-2. M3mepenue pacxoya 6 


(OXKHIKOCTH MpOH3BOZHIOCb OOBEMHBIM cmoco6oM; Mpo- 

“W3BOJMTeJIbHOCTb MOPWIHeBorO Hacoca  cocTaBssasa 

25 J/ceK. 

| Onpefesenue KoadPuluenta 3aTyXaHHaA MO pesyJib- Puce. 4 

‘TaTaM 9KCMepHMeHTa MpoH3BoAusOcb Ha OCHUBaHHA 

cslenyromux cooOpaxenul. IIpu  cnycKe conua 

Ha rayOuny /; rojoBHOe 3Ha4yeHHe BOJIHbI flaBsieHua, ‘perucTpHpyemoe Ha 
octiiusimorpade, paBHO p;, a Mp cnycKe Ha ruyOuny J; paBHo p;. Tak kak 
TOJIOBHOe 3HaYeHHe BO3MYLIeCHHA MaBeHHA Y CoMsma B OOOMX cMyyaAX OMHa- 


-KOBO, TO, MPHHHMaA Pp; 3a HavasbHOe 3HayeHHe, NOWyuuM 


Inp,;—Inp 
dias MON A (7) 


rye k;,; —koadipuuveHT saTyXaHua Ha AMue J; —/;. 

Bee onbitbl Ha KaxKOl ryOuHe NMOBTOpAMCcb MHOroKpaTHO (~ 100 pas), 
UTO MO3BOMJIO MpOBecTH cTaTHcTMYecKy1IO OOpaOoTKy pe3yJIbTaTOB 9KCMepH- 
MeHta. B mpouecce oOpaOoTKH BBIACHHJIOCb, YTO WIA BCeX %KMAKOCTeH uM Ha 


BcexX rulyOHHaX HMeJIO MECTO COOTHOLeHHe 9; %; V #2 , Te o; — cpequaa 


KBajipaTuueckad, y;—CpeqHAA apHdMeTuyecKad OWMOKAa OTesIbHOrO U3Me- 
peHua Ha faHHOH rmyOuHe, T. e. pacmpeyenenue owMOoK cJeqoBano Hop- 


MaJIbHOMY 3aKOHY. 
J\ia cpaBHenuaA C 9KCMepHMeHTOM ObwWIH MOACUHMTAaHbI TeOpeTHyeCcKHe 3Ha- 


yYeHUA KOS*PUUMeHTOB 3aTYXaHHA: WIA JMHeCHHOrO 3aKOHa TPeHUA MO thopmyuie 
oT 


a Wo 

ky ee ig a edt (8) 
J\WIsl KBALpaTHYHOFO 3aKONa TpeHuA — 10 bopmyuie (6), IpHyeM x MpHHHMAaJIOCb 
PpaBHbIM MaKCHMaJIbHOM pa3HOCTH TIyOHH, Ha KOTOPbIX MpOH3BOJMJIMCb U3Mepe- 
HHA Jt WanHolt w%uyKocTu*. PesybTaTbl 3THX pacyeTOB, OCHOBHbIe PU3HKO- 
MeXaHMuecKHe CBOMCTBa HCCJI€OBaBIUHXCA MKUAKOCTeH H 9KCMePHMCHTAJIbHBIC 
3HAaYCHHA KOSPUMHeHTOB 3aTYXaHHA, ONpeAeeHHble TakxKe MIA MaKCHMaJIbHOH 


pasHocTH ryOHH, MpHBexeHbI B Ta6u. |. 
Ta6auua 1 


Boga Pactrsop Ne 1 Pactsop Ne 2 Pactgpop Ne 3 

TlmorHoctp p, r/cm? LOO gilt ee ee 
I]macTHyeckad BA3SKOCTb 

‘1, T/CM-CeK. 0,01417 0,050 0,109 0,365 
JivHamuyeckoe Hallps- 

wKeHHwe cyBHra 7, 

r/CM:ceK2 0 ; 34 Al 90 
k-4104, m7 4,83(1+0,058) | 5,89(1+-0,039) | 7,34(1-L0,049) | 8,76(1-+-0,039) 
R/R, 0,942 iN its) Th aeA7 , 60 
k/m 120 Leos 1,56 4,92 


V3 Ta6Mlbl BAAHO, YTO KosdpuUNeHT 3aTYXaHHA, MOACUMTAHHbIM [VIA JM- 
HeHHOrO 3aKOHa TPeHHA, B OTJHMYHeE OT KoasdPHuUveHTa, NOACYMTaHHOTO MIA 
KBapaTHYHOrO 3aKOHA, aeT JIA BOAbI BUOMHE YOBJETBOPUTeJIbHOe COBMae- 
HHe C 9KCHePHMeHTOM. STO OOCTOATEJIbCTBO B COBOKYMHOCTH C HMeBIIMM MeCTO 
B lpejesax TOYHOCTH H3MepeHHH NOCTOAHCTBOM (JIA BCeX %KHAKOCTeH) KosdPpu- 
I[WeHTa 3aTYXaHHA 0 WWIMHE MO3BO/IAeT YTBEPKAaTb, TO JIMHeEAPH3allUA YpaB- 
HeHHH (1) BoowHe WonycTuma. 

C pyro CTopoubl, 43 TaG6/JIMUbI BHAHO, YTO KaK JIA JIMHeEHHOTO, Tak UW WIA 
KBaJ[paTHYHOFO 3aKOHOB TPeHHA MO Mepe pocta t, HW y Pacxox*KeHHe SKCIepH- 
MeHTa C TeOpHeli CTAaHOBHTCA BCe Oo/lee 3HAYHTEJIbHBIM. M13 aToro culekyer, 4TO 
JIA BONbI THMOTe3a KBA3SHCTALMOHAPHOCTH MpPHBOAUT (Mp JIMHeEHHOM 3aKOHe Tpe- 
HHA) K XOPOWeMY COBMaeHHIO C 3KCI€PHMeHTOM, a [WIA BASKO-MIacCTHYeCKHX 
%KHAKOCTeH OHA HelMPHMeHHMa. 

H3 (2) cmenyet, To 


a=f (d, Ns To, 0, Wo, 0), (9) 
re §—HekoTopoe XapakTepHoe WIA aHHOrO HeCTalMOHapHoro mporecca 
Bpems. IIpuBoya (9) k 6e3pa3MepHOMY BHY HW MMes B BULLY, TO JIA BCeX 9KCHe- 
PHMeHTOB yHCIO CrpyxasiaA ObwIO MpakTH4YeCKH OJMHAKOBBIM, MOJIyuHM 

a Wy 1 

males = ae Ney A), (10) 
rye A = «,d/yw,. Ha ocHopaHHM MO YYeHHBIX 9KCIePHMMeHTAJIbHbIX Pe3VsIbTA- 
Tos mph 0< A < 20 moxuo (10) npegzcrasuTs B BHI 


= a (A + 1,53. 10°?A0925e—0,178.4 ) . 


re BTopoH wWieH — llompaBKa Ha HeCTaWMOHaPHOCTb MpH TeYeHHH BxA3KO- 
TJIaCTHYeCKHX %XKHAKOCTeH. 
Mockosckuli HHCTHTYT Iloctynuso 


HedTexuMWyecKOH M Tas0BOH MpOMBILLJIeHHOCTH 30 VI 1959 
um. HM. M. Ty6xuna 


UHMTHPOBAHHAS JIATEPATYPA 


‘YW. A. Uapupid, Heycranosusuieeca 2BHxKeHHE peaJIbHOW %MAKOCTH B Tpy6ax, 


M., 1951.? B. UW. MureasbMan, Tlorepm ,annennsa B WMpKyAAWMOHHO! cucTeme 6ypoBort 
ycTaHoBkH, M., 1957. 


* BeavunHa A onpeyenanach NO JaHHbIM, IIpHBeAeHHHIM B (2), 
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ornage Akayemun nayrx CCCP 
1959. Tom 129, Ni 1 


THIHPOMEXAHHKA 
Useu-koppecnonyent AH CCCP JI. H. CPETEHCKHA 
AM®PAKUUNHA BOJIH B 3AJ/AYUE KOLUIM — MYACCOHA 


JlonycTuM, 4To B OecKoHeyHO lyOOKY!O TAXKeMYIO 2%UAKOCTh Morpyxkeuna 
(€PTHKAJIbHO MOJIYMpOCKOCTb, KpaH KOTOPOH Tak»%Ke BePTHKaJeH, M Mpelnoso- 
KUM 3aT€M, YTO B HavaJIbHbI MOMeHT BpeMeHH ¢ = 0 B HeKOTOpOl TouKe A 
OBEPXHOCTH X%KHAKOCTH OOPas0Ba/lOCb KOHILGHTPHPOBaHHOe HaYaJIbHOe BO3BBI- 
i a oO6bema S. Mbl HMeeM B BHLY yYKa3aTb POPMYJIbI, KOTOPbIe MO3BOUIAIOT 
pIIpeeJHTb BU NOBEPXHOCTH X%KHAKOCTH B JIOOOH MOMeCHT BPeMeHH UH HaliTH TeM 
{aMbIM paCIpocTpaHeHHe BOJH, OFHOalollHX TBepAyIo Meperoporky. 

Ora 3aflaya O HeYCTaHOBMBUIeHCA WuppakUHH BOJH Opiwia MpesMeTOM KaH- 
\waTcKoli muccepraunu JI. A. Bolixo ('), Koroppiii u3syuam ee Cc MOMONIbIO pa3- 
OxKeHHH B OecKOHeUHbIe pAbI. Ham KaxkeTca, uro Metro A. 3ommepdepza (?), 
‘OTOPBIM MBI 3f[eCb MOb3YeMCH, JaeT OoJlee COBepIleHHOe H MpocToe pemeHHe 
ajlauH, UCM MeTOX OeCKOHEYHBIX PAOB. 

ByleM onpeseiaTb NOOXKeHHE VACTHIbI KHAKOCTH TpeMa WHINE ApH yecKHMU 
-oopauHatamu §, r, 2, OTCUHTHIBAA Yrou 8 oT HHH MepeceyeHua Norpyxeu- 
‘OH IJIOCKOCTH C HEBO3MYLICHHbIM YPOBHeM XKUAKocTH Zz = 0. O6o3HauHM yepes 
R pacCTOAHHe OT Mpov3BobHOH TouKH M (6, r) NMoBepXHOCTH X%KHAKOCTH JO 
fecTa Ha4¥a/IbHOrO NobeMa 2%KAMAKOCTH B TOUKE A (a, r’); MBI HMeem 


ret 7” 
Die 


| R? = 2rr’ [v2 — cos (a —9)], rye p? = =] 
Ecau Obl neperopoakH He ObII0, TO MOTeHIHam cKOpocteHt (4, r, z, ¢ 
bipeyesAicA Obl H3BeCTHOK tbopmysoH 3anauH Komu — Ilyaccona 


co 

9 (0, 7, 2, 1) = S| BA ets, (AR) kedk, (1) 
| 0 
5 KOTOPOH o? = gk. 
_ IIpumensa metogp! Sommepdepyqa B TeopHH AudpakWMH CBETOBBIX BOJIH, 
MOXKHO MOKa3aTb, 4YTO HM pacCMaTPpHBaeMawA HaMH 3aflaya TuApoMHaMuKuU 
oak 6yneT pemmatTeca dbopmywio (1), HO mpH 3ameHe B He *yHKiuN Beccess 
') (RR) Hekoropoh dbyHKuneli Y(9, r. k), onpeqeirsemot dopmyjamu 


| VO) 7, Bye J, (ER) Jo (RR) maa O< O< ra; 
ea. V (Otek) ta Jo(ER) qa r—a<O<cn+a; 
| LV (8, r, &) qa wt a<8< 3nr—a, 


te R? = 2rr’[u2— cos (« + 8)] nu pyukuna V (8, r, R) Maerca MHTerpaJiom 


| 


V (0, peace Goh : a 


gila—O)i gan 4 g—Hlala—O)i ga 


1 | 
| eo / A418) f o—Ven Bi a 8)? e/2n | Jo (RR,,) dn, 


puyem R> = 2rr’ [v2 + chy]. 
o9 


Bosspiwenne €(9, r, ?) MowxeT ObITh CocTaBeHO CuefyIollHM o6pa30M: 
o6o3HauHM uepes C; 4 Cy BOSBHIMIeCHHA MOBePpXHOCTH %KHIKOCTH, BOSHUKAaIOUHe 
OT KOHILCHTPHPOBAHHBIX HavaJIbHbIX BOSBbIJMeHHU, OOPa30BaBLUIMXCA B TOUKAaX 
A(a, r’') u B(2x—a, r’) cooTBeTCTBeHHO, H pacMaflaiolllMecd 3aTeM MIpPH 


OTCYTCTBHM CTeCHAIOWMX Mperpal. 
Bpeyem, Kpome Toro, dyxHKunio C3(8, r, 72), M3s00paxKalollyio 4HCTO Ju- 
(ppakKIMOHHOe BOSBEIWeHHe; OHO JaeTcA opMys10n 


co 
C3 (9, 1, i) =—7,\ V (0, r, k) Rcos ot dk. 
0 
IIpu sTHx o603Ha¥eHHAX OOUee BOSBHIWIeHHe MOBePXHOCTH %KHAKOCTH 
6ymeT H300paxKaTbcA cucTeMoH opmyJI 
3 +o + mia O<O0<r—a; 
C (8, r, t)h= C.+% Ia r—a<8<nr-+a; 
ee qa tw-a<cb< 3n—a. 
Uccnenopanue, mpoBoyumMoe mo MeTOsy ycTaHoBUuBlIMxca ta3, MaeT Wa Cy 
CieWYIOulyio ACMMMTOTHYeCKYyIO (opMyY, MpHrowuylo WIA OosDWMX 3HaveHuu 


Mapametpa wo = gi?/V2rr’ u aaa sHauenuli r, mpeBocxoqAaMHx HeKOTOpoe 
MOJIOMKUTENbHOe PaccrosHHe: 


a ) gi? ih | 
ss toycopeey eae Se ae 
fo is acai 2a m cosa-+ cos®@ (r4r')Wrr'(r-+r’) — 


IIpu BErMcseHHAX MO 3TOK topMywie Halo MMeTb B BUY, uTO yron 0 He 
JOUDKeH ObITb OJM30K HH K yruly m—a, HA K yray 7+. 

TakHM OO6pa30M, OpAHHAaTbI MOBePXHOCTH 2%KHAKOCTH MOFyT ObITb COCTAaB- 
JIeHbI H3 OpAuHaT C3, onpeemOUlMxX HCTO. AudpakUMOHHOe ABJIeHHe, H U3 
OPAHHAaT, ONpeevIseMbIX BOS3BbILCHHAMH MOBEPXHOCTH %KUAKOCTH B 3ayaue 
Kom —Ilyaccona, Korga HauasIbHOe BO3BbILIeHHe CoCpeqOTOUeHO B TOUKAX 
A(a, r’) u B(2x—a, r’), mpwuemM BO3BBILUeHHe, cocpemoToueHHoe B TOUKe A, 
pacnpoctpaHsetca Ha yruioByio oOacTh O<O0< n+, a BOSBBIIMeHHe, CO- 
cpeqoTouenHoe B TOUKe B, jaeT BOJHbI, PacnpocTpaHsAIollveca B YrJIOBOH 
o6mactTH 0< 8< n—a. 


Tlocrynusio 
29 VII 1959 


UHMTHPOBAHHAS JIATEPATYPA 


1 Jl. A. Bou ko, Yu. san. MIY, Mexannxa, s. 24, ku. II, 34 (1938). 2? A. 30m- 
Mepdeabay, Ontuxka, ra. V, WI, 1953. : 
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Wornagn Akagwemun nayr CCCP 
1959. Tom 129, Ni 1 


PH3SHKA 


Uuen-koppecnongzent AH CCCP B. M. BYJI 
O p—n-IIEPEXOJAX TIPH HH3KUX TEMMEPATYPAX 


- 


IIpH yocraTouHO HH3KHX TeMMepaTypax, KOra 9Hepruia MOHM3allMN MpH- 
1 Sa B nlojwympoBoqunKe W;<kT (k—noctosuHaa Bowbumana, T — a6co- 
MKOTHAA TeMMepaTypa), KOHICHTPallHH 3JIEKTPOHOB B 30HE MpOBOAMMOCTH H 
bIDOK B BaJICeHTHOH 30HE CTaHOBATCA OUCHb MaJIbIMH MO CpaBHeHHIO C KOH- 
eHTpallweH mpHMeceH. OOnMHO B 3THX YCJOBMAX B IJICKTPOHHOM Mouynpo- 
a KOHUeHTpallua 9IeKTpOHOB 1<N,< Ng, a B JbIPOUHOM KOHIeH- 
(pauua AbIpok p< Na<Na, rye Ng u Nqa— KoHUeHTpalluH aKUenTOpHOH u 
| eee IIpHMecH B 3JIEKTPOHHOM, a N, u Ng—coorsercrBeHHo B JbIpou- 
HOM nowynpoBogunKke. Ilostomy mp HH3KHX TeMMepaTypax MOxKHO MmpeHeOpeub 
}OJIbIO BJIEKTPOHOB HM JbIPOK B (OpMHpoBaHHH OODeEMHOFO B3apAya p— n-mepe- 
spa B 9ToM calyuae JIA OMHOMepHOH 3amaun MpH OTCYTCTBUH BbIPOK CHUA 


paBHeHHe pacmpeyeseHHA MoOTeHIMala B cTYNeHYaTOM p—/n-Mepexoze 
Oespa3MepHbIX BesIMYMHAaX OYeT MM°Tb BUA 


dy Wa a é 

at — faethe yee TPH ners (1) 
dy v4 vo 

a Te ee ps mpu ¢<0. (2) 


Tlonoxum, uTO vg > vg upH C>0 uw vg <vq npn OC <0. 
Sa elunMuy moTeHivaia  B3ATa BemMunHa RT /q; 3a equnuly Amul 


io navua Jle6daan Ly = | ich 


4nq?n, 
i 
cOOCTBeHHaA KOHILCHTPpaluA 3JIEKT POHOB Ni; & — [IM9JIEKTPpHYeCcKaA MIpOHHIae- 
MOCTb, g — 9JIeMeHTapHblii 3apan. 


Vo ee a , 
| ; 34 CJHHHUY KOHWeHTpalHu Vg, Va, Va HW Va— 


g ; 2 
TloctosHHaa BerMunna B = SoEre? rye g— WupHHa 3anpeljeHHOM 30HbI 


sHepruk uw W; npHHaATa OMHAaKOBOM AIA JOHOPOB H aKILeMTOPoOB. 

Ilepppie wieHbI B mpaBbix uacTax (1) Hu (2) cooTBeTCTBYIOT HOHH30BaHHbIM 
oHOpaM, a BTOpble —aklenTopam. B ypaBHenun Lokam 2TH 4eHbI mper- 
CTaBJIAIOT MOCTOAHHbIe BesMuHHbI (7,7). B aHHOM Cyly4dae OHH CaMH 3aBHCAT 
OT pacnpeseyeHHA NOTeHIMaa. 

Tak kak d*)/d0?=0 npu €—+-b co, To ug (1) HaxoguM, 4TO 

Yaa a (et — e *4) 


Ya 1+ ae *4 


? 


re a =e-8 w by—s3HaueHNe NoTeHIMata } mpH C-> oo. 
Vine Y, 
Bpugy Toro uTo «7 <1 u dg > 0, MO*KHO MpHHATb, 4TO ey = 2ash dy. 


OTKY a 
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Ecuiu vg > vg, TO MOXKHO CUHTATb, YTO BeHYMHA NOTeHWHaJla 


d= 8 +In 4. (3) 


Va 


AnaJOru4uHo CMENYET, ATO 


ba = —B—In 


, , 
Visa Ma 


(4) 


a 
mpu ¢—>— oo. 

TakHM oOpa30M, Mp HH3KHX TeMMepaTypax uppy3sHOHHaA WIM KOHTaKT- 
Had pa3HOCTb NOTeHWLHaJIOB 


perp ype ee ee (5) 


7 
Yaa 


B repmMannu g =0,78 93, W;=0,01 53 un B=1100 npn T=4° Ke 
O6prHo oTHomeHHe vq / Va < 104 u va/vq < 108, nosTomy c OombIOH ToU- 
HOCTbIO MOXKHO CUHTATb, TO 


da= B mpn $e: 
ba = —8 npn C+— co; 
ba — ba = 28. 


Peuienue ypaBHeHua (1) Zaer 


F d /, 
_ [o— 2v4 In ae 26 2vg liv (es045 e°| . (6) 


oe 


Koucranta c onpemedsetca u3 ycnosus, uto dd/dt =0 npn C— oo. Top.’ 
craBiad B (6) 3HaueHHe dg = 8 u nomaran db/dC = 0, HaxoquM, TO 


c = 2Qvg(B — In 2) —2v,B8 = 28 (vg — va). 


Tak KaK OObIUHO vq > Va, TO MOXKHO CYHTATb, 4TO C = 28vq. TloycraBaan - 
3TO 3HaueHHe C B (6), HMeeM, 4TO MpH 6 > 0 
| 

d 1 ! fe} = ! 1 1 : 
as = 2% [va8 — vad + van (1 + e&—8) + vq In (e—® + e%)]'2 = [2va (B — b)/ 4. (TR 
| 


AuaJIOPHYHO MOXKHO HaHTH, 4TO 


Fe = C+ npn 6 <0. a 


Tak kak d}/dG usmMeHseTca HempepbiBHO, TO, HcnoOb3ya (7) u (8), Haxo- 


MM, 4TO 
va (8 — $o) = v4 (B + $0); 
rae d= npu ¢=0, orkyaa 


Va = Va 
bo cm, af 
Va ie Ya 
O6pluHO v, > va, B 9TOM Cuy4ae 
Po oer 8. (9 


Pewas (7) mp KpaeBom ycoBun (9), HaxogzuM, uTo } 


o(0 =B— (vB—V 3c). (10) 
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Takum o6pa30M, mph v,S>vg BCH pa3HOCTb MOTeHMaOB MpakTHuecku 
MpHxXOAMTcA Ha OONacTb © > 0, H MOAHO CUHTaTb, UTO MIMpHHa p—/n-nepe- 


xofa mpocrupaetca or €=O0 yo takoro 3Hayennn C=C, npn KOTOPOM 
'>=8. Torga u3 (10) Haxogum, uTo 


| 
B\' | 
c= e . j (11) 
a 
IIpuHumas, uro b= 0 npw €=€,, waxogum takxe u3 (10), uro 
e os /s 
= (2—V2)( =) = (12) 
B cevennn C=C, KOHHeHTpawMH 2/IeKTPOHOB M JLIPOK paBHbl fl = p = nj. 


Tlepexona K pa3MepHbIM BesMuNHamM cucTempt CGSE, nomyuaem, To, co- 
raacHo (5), Auppy3HoHHad pa3HoOcTb MOTeHIMaJIOB Ha Mmepexose 


| 
cae ey a 
Ug = ——~e=. 13 
2 zi (13) 
Ecau g W3MepsaTb B 9CKTPOHBObTax, TO Ug B BOJbTaX YHCeHHO paBHa 
3allpelleHHOH mMouioce sHepru. Corsacno (11) wupHua p—n-nepexoga npn 
OTCYTCTBHH BHeLIHeroO HallpsxKeHHA 


| pa a ii 
q (2nN 4)? 


(14) 
| HesaBucuMo oT pacmpefeseHun o6beMHOrO 3apagza AMpdepenunadbHaA 
€MKOCTh p —/n-nepexoyqa Cy =eF/4rh, rye F —nnomayp nepexoga (°). Toz- 
CTaBHB 3HaueHHa / v3 (14), HaxO—MM, 4TO B JaHHOM CuJlyyae 


Ce 


F 9eNy \i (15) 


2 \ any 


/uTO COBMayaeT CO 3Hay¥eHMeM BeHUMHbI! Cy WA cTynNeHuaToro p— n-tepe- 
-xojla, KOrjla aKIenTOpHble WM JOHOPHble MPHMeCH MOJIHOCTbIO HOHM30BaHbl. 
B mocuieqHeM culyuae Mp 3TOM CueyeT yueCTb 3aBHCHMOCTb Judppy3sHoHHOK 
(pa3HOCTH MOTeHIMaJOB OT TeMMepaTypbl H BJIMAHHe MHBePCHOHHOrO CJION. 
_Hecmorps Ha To 4uTO Mp HH3KUX TemmepaTypax kT <W;, mpeoOsazatoulue 
‘mpumecu B OOsacTH p—~/-lepexowa MOUTH MOMHOCTHIO MOHH30BaHbI. IIpu 
C=O joa WOHW30BaHHbIX JOHOPHbIX TpHMeceH B 9JIEKTPOHHOM TrepMaHHH, 


=~ 1, B TO BpeMA Kak Balu OT 


“Kak cuenyer u3 (1), paBHa y= 
ny (1), p sues 


N 
p— n-mepexofla y= 7-- IIpu 9sTom 7 MoxkeT ObITh OUCH MaJIOH BeMUMHOH, 
d 


'TaK Kak OObINHO Ng > Ng. 
| MeccneqopaHue eMKOCTH p — f-MepexoJOB Np HH3KHX TeMMepaTypax MO]- 
TBepxKaeT WaHHbl pacuer (*). 


| 
i 
i 
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Jloxxagm Axagemuu nayx CCCP 
1959. Tom 129, Ne 1 


PH3BHKA 


B. ©. KASAHLILEB 


JIBY)KEHHE FA30BbIX NY3bIPbKOB B DKHAKOCTH NOW JIENCTBHEM 
CHJI BbEPKHECA, BOSHHKAFOWMX B AKYCTHYECKOM TIOJIE 


(ITpedcmasaeno axademuxom H. H. Andpeecoim 25 VI 1959) 


1. TIpomecc KoaryIAWHH ra3a B XKHAKOCTH Mok AelicTBHeM akycTH4eCKoro 
TOA UaCTO HaGOWaeTCA H UMeeT OOJIbUIOe 3HAYCHHE B NPOMBILJIeEHHOM MpHMe- 
H€HHH YJIbTpasByKa. OHaKO NPHYHHA, BbISbIBaIONad COJIMKeHHe MY3bIPbKOB 
ra3a, JO CHX NOP OCTaBaJlaCb HeEBbIACHeHHOH. B pesybTaTe HCCeQOBaHHA YJIbT- 
pasByKoBol ouncTKH (1) ObIIO YCTaHOBJIeHO HaJIM4He CHI B3aMMOAeHCTBUA MeKTY 
NY3bIPbKaMH raza B aKycTHYeCKOM Node. Ilo noBoxy MpHpoOsbI CHI STOTO B3aHMO- 
lelicrsua B paGoTe (*) Oblia BbICKa3aHa THNOTeSAa, YTO OHO OMpesedAeTCA CHaMH 
Bpepkueca, BO3HHKaIOIMMH MexKAY ABYMA MYJIbCHPYIOWMMH TelaMH. 

2. Bpepkuecom (*) 6pbivIo WoKa3aHoO, YTO CpeQHAA MO BPeMeHH CHa B3aHMO- 
yelcTBHA Mexy JBYMA MYJIbCHPYIOWMMH B XKHAKOCTH ctbepaMH MpsAMO TIpo- 
MOPUHOHAIbHa IWIOTHOCTH %KHAKOCTH H MpOH3BeeHHIO OObBEMHBIX CKOpPOCTeH 
o6eux ctbep Ha KOCHHYyC pa3HOCTH tba3 HX KOJeOaHHH uU OOpaTHO MponopiHo- 
HaJIbHa KBawpaTy pacCTOAHHA Mexy WeHTpamu cep: 


F=p-73 cos p. (1) 


O6beMHad CKOPOCTb NyJIbCHpytoulero MY3bIPbKa PaBHa MpPoOu3BeeHHIO ero 
OBEPXHOCTH Ha ee KoNeOaTebHYIO CKOpocTh Q = 4 xr2u, CkopocTb Ke Koue- 
OaHHA MOBeEPpXHOCTH Cdepbl, NYIbCHpyrouleH Mo WeHCTBHeM akyCTHYeCKOrO aB- 
JIeGHHA p Cc YacTOTOH f, 34BHCHT OT COOTHOWIeCHHA M@XKAY YaCTOTON BO3s6yxKTeHuA 
/ M pe30HaHCHOH YaCTOTOH My3bIpbKa fpes, A TAK2KE OT BEIHUMHEI eFo Wekpe- 
MeHTa 3aTYXaHHA % HU MaeTca dopmywon 


anfre V (fe4/f2— 12-40 


Mcnob3ya 9TH COOTHOWICHHA, NOJYYHM OKOHYATeEIbHYIO 3aBHCHMOCTb CH 
BbepkHeca OT NapaMeTPOB Fa30BbIX MY3bIPbKOB HM 3BYKOBOrO MOJIA: 


ogee rife _ ES Pe ee gee ee — (3) 
amp PV (Fecal? — 12 +2 V (2 ./f— 12+ 2” 


rye unyeKchr 1 uM 2 OTHOCATCA COOTBeETCTBEHHO K NepBOMY MH BTOPOMY My3bIpb- 
KaM. B culyyae, eCIH aBJICHHe 3BYKOBOrO MOuIA UMeeT HECKOMbKO WaCTOTHBIX 
KOMIIOHEHT, HeOOXOXHMO MPOCyMMHpoBaTb JelicTBHe KaxKJOoH U3 KOMMOHeCHT 
B OTJ[@JIbHOCTH. 

Muterpupya ypaBHeHve JBHXKeHHA NY3bIPbKOB fa3a B HealbHOli KUAKOCTU 
MO eHCTBHeM WeHTpaJIbHbIX CHI Bbepkueca, HalileM 3aBHCHMOCTb paccToAxHuA 
MexKy My3bIPbKaMH OT BPeMeEHH HM OCTAJIbHBIX MapaMeTpPOB JIA CuLyYaA HeMO- 
HOXPOMATHYeCKOFO H3/yueHHs: 

VF 3y3VA4R » Pi t "hs 
ee cee ee SS Ee eee eS 
tar Te V (Poeg/P— 1? +0? V¢ TS. 


C—ft 2 V2 Tprire 
(4) 
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NS 


Sey, 


\ 


Ke 


SQ 


NZ 


) 


, TOJYYCHHbIC CKOPOCTHOH 


) 


akT 


6 


? 


meHKa 76 


mwienKa 77) 


KOaJICCHEHUHH My3bIPbKOB HeCKOJIbKO OOMbIUHX pasMeposB (IeHKa 77) 


( 


e KpynHpre (1 


6ome 


3bIDbKOB B aKYCTHYUCCKOM IIOJIC 


mpowecc OObeMHEHHA MCJIKHX Ny3bIPbKOB B 


6 — aKT KoaecleHIHH ABYX TasOBbIxX IY 


a 


Puc. 2. OcuuanorpaMMa 3ByKoBoro JjaBeHHa (mmeHKa 77). Kayppi 
KHHOCbeMKOH 


AH, tT. 129, Ne 1, Ka3zanues 


tn W fn — MaBeHHe W YaCTOTa Kaxxoli KOMNOHEHTHI 3BYKOBOPO MOJIA; KOHCTaHTa 
3aBHCHT OT BbIOOpa Hayasla OTCYeTa BpeMeHH. 

3. OKCMepHMeHTa/IbHOe UCCeOBAHHe B3aHMONeliCTBUA Ta30BbIx NY3bIPbKOB 
HbIIO ~MpOBeeHO MeTOROM CKOpOocTHOH KHHOCbeMKH. Cxema 9KCMepHMeHTa 
pedcraBleHa Ha puc. 1. Ktopeta / pasmepom 100 x 100 x 50 mM c 6oKo- 
|bIMH CTCKJIAHHbIMH CTCHKAMH OblJIa 3allO/IHeHa BOLO. Tazo0Bbie NY3bIPbKH pa3- 
HHepOM B He€CKOJbKO ACCATHIX MHJIIMMeTpa OOPasOBbIBaJIMCb Ha TOPIe MeTaJWIH- 
(@CKOM MaCTHHKU 2 MPH 9/eKTPOMN3e BOLbI H MOAHHMaJIMCb BUO/b BEPTHKaJIb- 
OH CTeCKJIAHHOM MWaCTHHKH, pacnosoxeHHOli BHYTpH KrioBeTH. McrounuKom 
iByKa CJLY2KHJI CT@PAXHEBOM MaPHUTOCTPHKILMOHHbI BHOpaTop 3, OHHM KOHILOM 


[s1yuarouluH B BOLY. PaOora npoBosusacb up uacrore KoneOanuit 10,8 Kru, 


In 


\q 
ae 


Puce. 1. Cxema akcnepumenta 


[IA H3MepeHHA aKYCTMYeCKOrO LaBMeHHA Obi UCMOMb30BaH CiepHuecKHit TIpH- 
MHuK 4 W3 THTaHaTa OapHa uameTpoM 8 MM C_ 4YBCTBUTCJIbHOCTbIO 
i vB/Oap pH HepaBHOMepHOCTH YaCTOTHOH xXapakTepucTukH + 1,5 26 B Qu- 
ima3o0He YyacToT Ao 30 Kru. OclMJJIorpaMMa BbIXOJHOrO HalipsAxKeHUA C MpHeM: 
IMKa Momyyaslach PoTorpadupoBaHHeM C 9KpPaHa ocWuOorpada IO-7. 

_ Ip BosHHKHOBeHHM aKkYyCTHNeCKOrO MNOJIA Ta3s0Bble MY3bIPbKH HayHHaJH 
IPHTATHBATHCA pyr K Apyry. PasMepbi My3bIPbKOB, a Tak2Ke TpaeKTOPHA CKO- 
JOCTb HX JBHXKCHHA ONMPeeANHCb C MOMOMULbIO CbeEMKH BbICOKOCKOPOCTHOH 
‘HHOKaMepok OI1-22 mpu uactore cbemKu 5000 kanp/cex. Ucnomb3yxA o6beKTHB 
; dotoannapaty IO-11 B kayecTBe HacaqouHol sMH3bI 5 (puc. 1) K KMHOCBE- 
fOUHOH KaMepe, MbI NOJyunH MacwiTa6 u306paxenna | : 0,4, uTO MO3BOuHIO 
[3MePATb paAHYCbl NY3bIPbKOB C OWMOKOH 0,02 mM. CbemMKa IIpoBOAMJ1aCb B MIpo- 
‘ofauem cpete. Jia 3Toro MCTOYHHK CBeTa 6 M JONOJHHTeIbHaA JIMH3a 7 
aCNOJIaraJIMCh C3aM OObeKTa IO OCH CbeMKH. 

4, B pesyabTaTe CKOPOCTHOH KHHOCbeMKH OplO NowyueHo Be IMJIeHKH 
76 u 77), KOTOpble pasMuaIMCb No BeHUHHeE MH PopMe 3ByYKOBOrO JaBJIeHHA 
, KUAKocTH. OOpaOorka 3JKCNePHMeHTaJIbHOrO MaTepHaJla MO3BOIMJIa YCTaHO- 
UTb XOX Mpotecca B WeOM HM ONpeseuTh XapakTep ABHXKeHHA Ka2%KOH NMapsl 
OIM2KaOWLUXCA NY3bIPbKOB. Oxka3alocb, YTO KOaJeCLeHUHA Ta3OBbIX IYy3bIpb- 
OB HauHHaeTCA TOJbKO MOCce BKJIOYRHHA aKYCTHYeCKOrO MOA. 

Ha puc. 2a mpupesenbl HeCKobKO KapoOB OAHOH H3 KHHOMIeHOK (76) 
HHTepBaJIOM Mexy Kawpamu 170 MceK; TeMHbIM CeKTOP B JIEBOM yruly — TIpo- 
KIIMA CcbepHyecKoro MPHeMHHKa; HHXKHIOIO YaCTb Kapa 3aHHMaeT IWlaCTHHKa 
A SJeKTPOMH3a, PpacCTOAHHe MexKY JIBYMA BePpTHKaJIbHbIMM HapesaMH Ha 
el papuyo 6,3 mm. IJepBplt Kaqp cBepxy COOTBeTCTByeT MOMeHTY BpeMeHH Jo 
KJIOUCHHA 3BYKa; BCe MOJIe 3PCHHA 3aMOJIHeHO FyCTOM NeeHOH MeJIKUX PasOBbIx 
Y3bIPhKOB, MO AEHCTBHeM 3BYKa 3TH MY3bIPbKU CJIMBAaIOTCA B Oosee KPyMHbIe 
[OHM>KeHHe KOHILCHTPallMH M@JIKUX NY3bIPbKOB UM YBeMYeHHe KOJIMUeCTBA KPYN. 
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JUAH, vr. 129, Ne 4 


HbIX BUJHO Ha Mocwelyioulux Kawpax. Kpynuple Ny3bIpbKH pasMepOoM 6oule 
0,5 MM, o6pa30BaBLIIHecad B pe3yJIbTaTe CIMAHHA MCJIKHX, BCIJIbIBaIOT K MOBEPpX~ 
yoctu. Ha veTBepToM Kaype MbI BHAWM XKUAKOCTb, y2xKe MOUTH CBOOOLHYIO OT 
ra3OBbIX MY3bIpbKoB. Bech mpotlece AMca He Somee 0,35 cek. IIpu 6o7buIeM 
3HAUeCHHH JaBJleHHA, KaK 9TO HMeeT MECTO WIA WWIeHKH 77, Mpolecc MpOHCxo-) 
JIMT HHTCHCHBHEe, BPEMA MOJIHOH KOary/IALWMH B 9TOM CJly4ae COCTABIAO 0,28 cek. 
Tlpouecce KoaslecleHWHM yCKOpAeTCA Mp YBeMYeHHH PaHyCOB NY3bIPbKOB;) 
3TO YCKopeHHe HaGwOLaeTCA KaK MPH MaJIbIX, TAK HM MPH OO/IbUIMX SBYKOBbIX 
Japsenuax. OHO MpoHCXouT BCeACTBHe YBeHYeHHA CKOPOCTH COsM2KeHH 
H palvyca B3aHMoOselicTBUA My3bIpbKOB ra3a. Bce 9TO MOxKHO HaGJIOJaTb, 
CpaBHMBad Ba aKTa KOaJIeCIeHWHH MY3bIPbKOB [Ta3a Pa3HbIX AHaMeTPOB 
(puc. 26 u 2a). i 
Kak caeqyeT u3 copmMysbl (3), CHJIbI B3aHMOeHCTBHA YBeIHYMBAaIOTCA NO 
Mepe IIPHOMxKeHHA Pa3MePOB MY3bIPbKOB K Pe3OHAHCKOMY Pa3sMepy OAHOH 43 


4 


] 


CM 


G2 44 GG QB 10 eK, "05 47 G9 tf ne 


— SS Le 


Puc. 3. Tpadux 3aspucumoctu fpaccTosHua WM CKOpOCTH COTM KeHUA 
IY3bIPbKOB OT BpeMeHH (MeHKa 77) 


re. 


_ 
WaCTOTHBIX KOMMOHEHT MOA (ISI OCHOBHOM YaCTOTHI MIeHKH 77 pesoHaHCHBIM 
Ppaquyc paBeH [pes = 0,6 MM). 4 

5. Tlokaqposn anau3 JBHxKeHHA Kaxk JOH Napbl COMKaIOWNXCA MY3bIpb- 
KOB llOKa3bIBaeT, YTO, KaK Ha 3TO YKa3bIBasl0Ccb B paOoTe (1), C HeKOTOpOro MO- 
MeHTa BPeM@HH IY3bIPbKH HavHHAIOT ABHFaTbCa C YCKOPeHHeM, KOTOPOe YBeJIHUH- 
BaeTCA C YM@HbINeHHeM pacCTOAHHA Mexyy HuMH. Ha puc. 3A npuBesen 
rpaukK 3aBHCMMOCTH PaCCTOAHHA Me2KLY My3bIPbKaMH OT BP€MeCHH, COOTBET- 
CTBYIOWIHH akTY KOaJleCHeHIIHH Ha puc. 2e. Jia BCex M3YYCHHBIX AKTOB Koaec- | 
meHuuu (Bcero 27 na nenke 76 u 31 na mieHke 77) yKa3aHHaad 3aBHCHMOCTh 
C OouIbLIOH CTeMeHbIO TOUHOCTH OMHCHIBaeTCA YpaBHeHHeM 


- 


Vi = pC) (5) 


Ha puc. 35 mpuBeyeu ToT xe rpaduk, MepecTpoeHHbIi B HOBLIX KOOpAuHa- 
Tax. SHaveHHA PpaCCTOMHUA MexKLY MY3bIpbKaMM JIA KaxKOrO MOMeHTA Bpe- 
MeHH XOpOllo JloxKaTca Ha mpsamyto V (2 ~ t. Tlapamerp B onpeyenser Hakon 
MIpAMOH K OCH BpeMeHH. Corwiache 3KCMePHMeHTaJIbHO HalieHHOol 3aBHCHMOCTH 
PaCCTOAHUA OT BPeMeHH C BbIBOJaMH U3 PopMy.IbI (4) NO3BOAeT YTBeEPKLaTb, TO 
CHJIa B3aMMOJeHCTBUA MeHCTBUTEIbHO OOPaTHO MponopuMoHabHa KBalpaty pac- 
cTosHHA. CpaBHuBas cbopmyupr (5) u (4), HaxoquM, uToO BemuunuHa B coorTBet- 
cTByeT paBol uacru opmyvibl (4); ona ABMHeTCA SYHKUMeli PasMepOB MYy3bIpb- 
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OB H CleKTpa aMIWIM1Y 3BYKOBOrO JaBJIeCHHA B KIOBeTe, KOTOPbIM Ha NpoTsxe- 
(HH CbeMKH OCTaBaJICA H€H3MEHHBIM. 
Ha puc. 2 / mpuBefeHa oOCcIMJJIorpaMMa jlaBJIeHHA, COOTBeETCTBYIOULaA 
JeHke 77 W WIA CpaBHenua Ha puc. 2 [J — dopa kKouleOaHHA OCHOBHOM 4Ya- 
OTEI. C10xKHaw (POpMa AaBIeHHA OOYCJOBeHA, BO-MepBbIX, NapaMeTpuyeCKHMH 
(one6aHHAMM CTCHOK KIOBETHI H, BO-BTOPbIX, HeJIMHELHbIMU KOJIeOaHHAMH CaMUX 
{a30BbIX NY3bIPbKOB TPH OObIUNX AMMJIMTYAax BOsOyxTeHHA, OHA CHJIbHO 
4ABUCHT OT aMIWIHTYIbI BO3OyxXAeHHA. TapMOHHYeCKHH aHanH3 Kako ocuMJ- 
{OrpaMMbI JaBJICHHA MpOMSBOAMJICH © MOMOLIbIO aHau3aTopa Majepa. SuHaa 
\MIVJIMTYAY WH uacTOTY Kaxk JOH rapMOHHKH WIM CyOrapMoHHKH, Mo copmyuie (4) 
OXKHO HaHTH 3aBNCHMoCcTb B oT pawuycoB ABYX COeJMHAIOU[UXCA IY3bIPbKOB. 
[lai KaxKoro akTa KoaJleCleHUMH M3 Fpad:HKOB, aHaJIOrMYHbIX MpuBeeHHOMY 
Ja pc. 3, oMpesertaAoeb 3HayeHHe B, pa3mMepbl NY3bIPHbKOB HaXOJHINCb NO UX 
300paxkeHhio Ha TWieHKe. M3mepex- ~— 
oe 3HaueHHe B conocTaBJANOCb Cc 
alieHHbIM no dbopmyvie (4). 
| Ha pue. 4 Jan pacuerupili rpaduk 
saBHCHMOCTH TapaMeTpa KoaslecileH- 
gun B oT payuycos ny3pipbKos. Ce- 
MeliCTBO KPHBbIX TOCTPOeHO B 3aBH- 
tMMOCTH OT pawHyca oOHOrO u3 My- 
LbIPbKOB, TOrMa Kak payuyc Apyroro 
hBuseTcsa Mapametpom. UITrpuxopKoli 
BbIQeIeHbI OOJacTH MexKAY JABYMHA 
foceHHMH 3HaveHHAMH /2. OxKcie- 
HHMEHTaIbHbIe 3HayeHHA B, mosy- 
HEHHBIC JIA COOTBETCTBYIOUIHX aKTOB 
KOaJIeCIEHUHH H3 (opmyvipr (5), Ha- 
1 ae ToukamH. HekoTopoe pac- 
omjleHHe HaOJlolaeTcA Ip pa3sMe- 0 
Dax, IY3bIPbKOB BbILLe 0,98 an IIpu dae? peed. yes 


ee eT ya aoe Puc. 4. paduk 3apucumoctu B oT paquycos 
ie EEE > Oe HOBEOMD OND. NYSEIPbKCB: 1 — ro = 0,12-0,14 mm; 2— rg = 
MeIAeTCA BeJIMYHHOM WeKpeMeHTa 3a- = 0,16+0,18 wm; 3 — re = 0,22+0,24 wm 
ryXaHHA UH, CJIeOBaTeJIbHO, 3Haye- 

Hua B, BbIYMCeHHIe NO dopmywe (3), CHbHO 3aBUCAT OT BeJIMYMHBI 3aTyxXa- 
iia. K comkaJieHHt0, UMEIOWHeCa JaHHEIe NO STCMY BoNpocy (4) He ABIAIOTCA 
MOCTaTOUHO TOUHbIMH. 

| Xopomsee corsacne Ha6toxatoch u Avia Apyrol nlenku (76), HeCMOTpPA Ha 
OTIHUME CHEKTPaJIbHOrO COCTaBa H aMIVIVTYAbI LaBJIeHUA B 9TOM SKCIepHMeHTe. 
AnalH3 paciipeseleHHA OTKIOHEHHA JaBJIeHHA, BbIYMCIeHHOTO JIA KaxKLoro 
AKTA, OT CpeAHerO CFO 3HAYCHHA NOKa3as, YTO pactipeseseHHe OWHOOK MOJUH- 
AeTCA 3aAKOHY HOPMAJIbHOrO pacnpesesenusA CyuUaHHbIX OLINOOK. CpeqHee OTHO- 
HTeJIbHOe OTKJIOHEHHe, PaBHoe 20%, CooTBeTCTBYeT OlmMOKe, Nosyuarouleca 
MpH U3MepeHHM paXMyCcoB MysbIppKos. 

_ Asrop BbIpaxkaeT riyOokyto OlarofapuHocthb JI. M. Bpexosckux 3a BHAMaHHe 
K paOdote, JI. JJ. Posex6epry 3a pyKoBoJCTBO MH NOCTOAHHBIM HHTepec IPH Mpo- 
ie SKCIePHMeHTOB, a Take C. P. JK yKOBCKOMY 3a NOMOL{b MPH KHHO- 
SbeMKAaX. 


| Akycriyecky’t MHCTUTYT Tloerynusto 
Akaflemuy 3ayK CCCP 23 VI 1959 


UMTHPOBAHHAS JIMTEPATYPA 
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Jloxaagn Akagemun nayk CCCP j 
1959. Tom 129, Ni 1 | 


PHSHKA 


B. fF. COJIOBBEB 


O NPOBEPKE COXPAHEHHSA YETHOCTH B CHJIbHbIX : 
B3AMMOJEMCTBHAX TPH BbICOKHX SHEPFUSAX | 


(ITpedcmaeneno axademuxom H. H. Boeoarwboeum 29 VI 1959) 


IIpu anamuse Bompoca 0 COxXpaHeHHH YeTHOCTH B CHJIbHbIX B3AaHMOMeCHCTBUAX, 
HCXOJMM M3 TOFO, YTO 3aKOH COXPaHeHHA KOMOMHHPOBaAHHOH YeTHOCTH ABJIACTCA 
OCHOBHBIM 3aKOHOM CHMMETPHH B MpHpOjle MH BbINOJIHACTCA BO BCeX B3aHMOseH- | 
CTBHAX, a COXPaHeHHe MpOCTPaHCTBEHHOH YeTHOCTH B OTAeJIbHbIX B3aMMOJelCT- 
BHAX SABIAeCTCA CJICRCTBHeEM JOMOJHUTeIbHbIX TpeOOBaHHli HHBapaHTHOCTH. 
K 9THM MOsOX%KeCHHAM MOXMKHO MPHHTH, ECM CUMTaTb, YTO CBOMCTBA MpOcTpaH-) 
CTBa — BPeMeCHH OTHOCHTeJIbHO OTPaxKeHHH MPOABJIAIOTCA Yepe3 MOBeAeHHe TeX. 
YaCTHIL, KOTOPbIe Ha aHHOM 9TAMe PaSBHTHA CYHTAIOTCA 3JIeMeHTapHbIMH. Tora 
3 HECOXPpaHeCHHA YeTHOCTH B CJlaObIX B3AMMOJeHCTBHAX MOKHO CJeaTb BbIBOA, | 
YTO IIpOCTpaHCTBO — BpeMA He OOIaaeT CBOHCTBOM CHMMe€TPHH OTHOCHTEJIbHO, 
OTPaxKeHHA MpPOCTPaHCTBeCHHbIX KOOPAHHAT HM NOABJIACTCA HeEOOXOZMMOCTb HC-, 
CJlehOBaTb COXpaHeHHe YeTHOCTH B KaxKOM B3aHMOJleHCTBHN. 1 

Kak moka3auo B (1,2), HeCOXpaHeHHe YeTHOCTH B CHJIbHbIX B3aHMOelHCTBHAX, 
MOXKHO OXKULaTb B TeX poueccax, B KOTOPbIX yuacTBy1oT K-Mesoubl HM rHMepouEl. | 
IIpu BecbMa BbICOKHMX 9HEPrHAX CYUL[CCTBeEHHY!IO POb HIpaloT Mpolleccbl o6paso-- 
BaHuaA K-mMesoHOB HM FHMepouos, a TakxXe YBeIMYHBaeTCA BKay K-me3ou-rune-. 
POHHBIX CHJI B Mpolleccbl B3aHMOJeHCTBHA M-Me€3O0HOB HM HYKJIOHOB, MO3ITOMY 
‘peakIMH, MpoxoMAlMe Mp BbICOKUX 9HEPrHAX, MpeACTaBJAIOT BeCbMa OOJSIIOK 
HHTepec C TOUKH 8PeHHA COXpaHeHHA YeTHOCTH B CHJIbHbIX B3aHMOJelicTBHAX. 
CneqyeT 3aMeTHTb, YTO IPH BeCbMa BbICOKHX SHEPrHAX MpeobMaarouryro pow 
urpaioT Mpollecchl pow deHuAx 2—3 u Gosee wacTHuL. h 

B nactToaleH 3aMeTKe NpoaHasIH3HpYyeM Mpolecchl, B KOHEYHBIX COCTOAHHAX 
KOTOpbIxX HMeeTca N yacruy (V 53), a HMeHHO: pacCMOTpHM, KaKHe aCHMMeT- 
PHM B pacipefeeHHu POXKMCHHEIX YaCTHIL CBUJeTeIbCTBYIOT O HeCoxpaHeHHH 
YeTHOCTH B CHJIbHbIX B3AHMOeHCTBMAX; MCC/eqyeM, B KAKUX PeaKIMAX HW MeKAY 
KaKMMH YaCcTHWaMH TOABJIeHMe TaKHX aCHMMeTpHii OyneT Ooulee Be 
POATHDIM, a Takx%Ke OlpekeIMM C/y4YaH, B KOTOPbIX aCHMMeTPuA OT pacnaga 
runepoHa, Kak OHOH u3 N ywacTHI, 8B KOHCYHOM COCTOAHHH, OyJeT CBUJeTeJIb- 
‘CTBOBaATb O He€COXpaHeHHH YeTHOCTH B CHJIbHbIX B3AHMOJLeHCTBUAX. 

PaccMoTpuM peakILHIO Bua 


atboaq+te+t...tey, 


B KOH€YHOM COCTOAHHH KOTOpOH umeetca N YacTHU, MpW4eM CIMHbI YaCTHI 
MPOW3SBOJIbDHBI. Tlonepeunoe ceyeHue STOrO Tpollecca 3anvWieM B Bue 


o= At ys Bu (nps) + >) Cres (tuepd), 


i<k t<k<l 


rye k—vumnyspe natanbHow uacrunp: p; (i =1,.... N— 1) — umnyupcp 
“aCTHIL B KOHEYHOM cocTOAHHU (B cHucTeme wentpa unepian); n; =k A py, 
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2 =piA pe. Kooppunnents: A, Bye, Cie: ABAIOTCA CKANApPHEIMM byHKUMAMU 
|p}, (kp:) 4 (pepe), a Wenbl B ceyYeHUM, copepxKalMe (n,pe) HAM (fe, pz) 
HBapHaHTHbl OTHOCHTEVIbHO OMepalluu OTPaxkeHns IIPOCTPaHCTBeHHBIX KOOpAH- 
t. Hanpapum Bextop k no ocu Zz, HallpaBlenua BeKTOpoB p; (i=1,... 
, N— 1) 6ynem XaPakTePH3OBaTb YrsaMH 9; o, re 9; — yrou Mexyy k u py, 
{— A3MMYTAJIbHBIH YFOJl, KOTOPbIH CJIe@yeT OTCUMTbIBATb OT BbIJesIeHHOH 
OcKOCTH, OOpa3s0BaHHOH BekTopamu k u ps, Tae ps—UMMybC O60 u3 
HeuHBIX YacTHu. Kosddunvente A, Bir, Cie; ABAMIOTCA YeTHLIMH PyHK- 
AMM YPJOB g;, a (MPe) UM (Nix, ps) —HeveTHBIe *yHkunu g;. JlerKo noKa- 
Ib, YTO COXPAHAIOMMH YeTHCCTb ueH A B CeueHHH He aeT aCHMMETPHH B 
ipewqeweHHH YaCTHIL OTHOCHTeIbHO BbIZeJIEHHOM MJIOCKOCTH, MW Ha06o- 
T, HE COXpaHAIOU\Me YeTHOCTS YieHbl Bua Bje(npPe) UU Cie: (Mxpz) 
YT aCHMMeTPHIO B fpactipeweweHHM YACTHIL OTHOCHTeJIbHO BbINeeHHOL 
‘OCKOCTH. 

| Takum o6pa3om, eCJIM UETHOCTh He COXPaHAETCA B CHIBHBIX B3AMMOLELCTBUAX, 
AOJ2KHbI MOABHTbCA ACHMMCTPHH OTHOCHTEJbHO JIOOOH M3 NwOCcKocTeH, Mmpo- 
AAIeH Yepes HallpaBeHHe MMMYJIbCa MaarolleH wacTHlbl H HalpaBsenue 
HMyJbca 060K, HO BNOJHE ONpeleeHHOH KOHCYHOM yaCTHUbI: a) B pacmpeye- 
fHHH KakOH-JIHOO pyro, BnoJIHe oONpeyemeHHOH, KOHEYHOM YaCTHUb! HM 
-B CYMMapHoM pacnpegesenun 2,3..., (N — 2) ocraBuMXCA KOHEUHbIX 4aCTUUL. 
l€YeT 3AMETHTb, YTO CCJIH YETHOCTb HE COXPaHAeTCA, TO JOJKHbI NOABHTbCA 
JMMMETPHH OTHOCHTEJIbHO MVIOCKOCTeH, IpoOXOWAUMX UYepe3s HallpaBeHuA 
pObix JBYX KOHEYHbIX YaCTHI, KaK B pacnpedeeHu Haya/IbHOM YaCTHUbI, Tak 
OCTABIUMXCA KOHEUHBIX YaCTHIL. 

Mcceqyem Bonpoc 0 TOM, B KaKHX polleccaxX MH OTHOCHTeJIbHO pacipeyeseHua 
KMX YaCTHIL MOMKHO OMRKUAATh NOABJICHHA ACHMMETPHH, CBA3AHHbIX C HECOXpa- 
tTHHeEM YCTHOCTH B CHJIbHbIX B3aHMOMeHCTBHAX. EcJIW OCHOBbIBaTbCA Ha Hallux 
jOOpaxkeHHAX O BbIJeeHHOH powviH K-Me30H-rHNepOHHbIX B3aMMOJeHCTBHH, TO 
felyeT OKUMaTb MOABCHHA TpeOyembix acuMMeTPHH B pacnpeyenennu Tex 
|PHOHOB H Me€30HOB, CpeAH KOTOPbIX HMeIOTCH CTpaHHble yacTuubl. Jasee, 
pJIee BEPOATHBIM ABJIACTCA, TO MOCMY MHeHHIO, NOABJIeHHe STHX aACHMMeTPHH 
ipaclipefeJIeHun TeX YaCTHIL, KOTOPbIe POLWIMCb B WECHTPaJIbHbIX CoyapeHHAX, 
| HaOCOOpoT, ABJIAeTCH MAJIO BEPOATHDIM NOABJeHHe aCHMMeTPHH B pacnpesese- 
HH TeX “aCTHIL, YaCTb 3 KOTOPbIX WIM MOABMIACh IPH NepudepwHyueckUX B3aH- 
PUeHCTBUAX, WIM NONyuNJia MaJlyro Nepelayy HMNyvibca B paccCMaTpHBaeMon 
je Hanpymep, B lpotecce 

nm i+ d— Ao + Ke + Pp 

DYIHO O*KHaTb TpeOyemolt acuMMeTDPHH (eCJIN OH He HJeT Kak ABYXCTYNeHyaTHIA 
pouecc, HanoycOne (4)), TaK KaK PCMb CHO V3 KOHEYHBIX YaCTHL B PORACHHM 
;PaHHbIX waCTHIL BecbMa Mavia. TlosBmeHHve aCHMMeTPHU B_ paciipeleienHu 
4-M€30HOB OTHOCHTEJIbHO IWIOCKOCTH, OOpasOBaHHOH MafaiolluM m-MesOHOM H 
ImepoHOM B peakuMax Bua (*) 


I tT + p— A+ K°+ (N’r), 
nf p> D7 + Kt + (N’r) 


We (N’x) — mr060e YNCJIO 1-Me30HOB, CYMMapHBIi’ 3JleKTpHYeCKHH 3apAy KOTO- 
bIX PaBeH HYJIIO), ABJIACTCA Tak2Ke MaJIOBEPOATHBIM. (XOTA MU Oosee BeEPOATHHIM, 
tm Ba +d >A°+K°-+p), Tak Kak MpHCyTCTBHe X-Me30HOB B KOHEUHbIX 
OCTOAHHAX He ABJIACTCA HEOOXOMMBIM. 

Bosee BepOATHBIM ABJIACTCA MOABJICHHeE COOTBETCTBYIOWMX HeCOXPaHeHHlo 
bTHOCTH aCHMMeTDpHIi B pacipeylevieHHu TeX fN KOHEYHBIX yacTH (2<n <N—]), 
penne (n — 1) m06bIX YaCTHU U3 KOTOPbIX 34alIpellleHO 3aKOHaMH COXpa- 
HHA WIM CTPaHHOCTH, WIM YHCa OapHOHOB, WIM dJIeKTpH4eCKOrO 3apsfa. 
sKeHHe TAaKHX M1 UaCTHIL ABJIACTCA CBAZAHHBIM I[eJIbIM, CpeM HUX HET YaCTHIL, 
TOPble POAMMIMCh NONYTHO pH NepHdepHyeckux B3aHMMOJeHCTBHAX. 
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ee 


PaccMoTpuM peaKUMH BHa 
rn +p—>t+K°+n + (N’r), 
nr + p—->A°+Kt4+a + (N’r), 
n+ pon-+ K+ Ko + (Nn), 
nr +p—>A°+ptn+K +\(N’n), 
nt + p—+>A°+ Kt+ xt + (N’r), 
K +p—>K +n+ + (N'r°), 
K* + p> AOt Kt EK + (Wn), 
ppt ee eg 
p+tp—oLt+K°+p+4+ (N's), 
ptpoptw+tn-+ Wr), 
KOTOpble NpeAcTaBAIOT OObUIOH HHTepec C TOUKH 3PeHHA COXPaHeHHA YeTHOCTH 
B CHJIbHbIX B3aMMOselicrBuAX. [loquepKHYTbIe WIeHBI MpeACTaBJIAIOT COBOKYII- 
HOCTb TeX Tpex (HJIM YeTHIPeX) UaCTHU, po TeHve s10ObIX AByX (HIM Tpex) ue 
KOTOPbIX 3alIpeleHO 3aKOHAMH COXpaHeHHA H HaxovKeHHe TpeOyeMbIX aCHM- 
MeTPpHit B pacnpeeeHHH KOTOPHIX ABMIAeTCA OoJlee BePOATHEIM. 
JlonoHuTebHI HHTepec MpeACTaBAIOT peaKUHH, B KOTOPbIX He COXpaHA- 
1OTCA BBEeHHbIe B (°) KBAHTOBbIC UHCAa $1 H S2, IPHYeM CTPaHHOCTb S = Sy + 


+ se. [lec npeatnonoxus (°), uTo B 3THX PeAKIMAX YCTHOCTb MOET He COXpa- 
HATHCH. K TaKHM PeaKIHAM OTHOCHTCH, Halpumep: 


nm + po + Ko + x7 + (N’r), 
Bp => DARKS Keer (Nim); 

x pole pK +m + (N’n9), 

nt + p—X* + Kt -+ (N’n), 

nt + p> Kt RO + p+ (W's), 

K +p ht + 27 + (N's), 

Koh De Bit ieee re Ne 

Kt + p—A® + Ko + K+ nt nt + (N’n?), 
p+ pot Kt +n + (Wn), 
pep pt Kee Kon (Nn); 


NOAYEPKHYTHIC WICH 30eCb TaK2xKe MpeACTABMAIOT HHTepecytoulMe Hac COBOKYM- 
HOCTH “aCTHI. 

Cueyyet 3aMCTHTb, UTO CCIM MPH HCC/leOBaHHH aCHMMeTPHH B pacnpejese- 
HUH OMHOM M3 BTOPHYHBIX YaCTHIL OTHOCHTeIbHO MIOCKOCTH, o6pa30BaHHoli 
HauaJIbHOH YaCTHeH WH Apyrol (BnomHe ompeseneHHoll) BropH4HOl yacTuLel,, 
OCTAJIbHbIC YaCTHI[bl HE aHaIH3MPYIOTCA, TO B 9TOM Ciy¥ae MbI IPHXOLUM, NIC 
cylecTBy, K CYMMMPOBaHHto 4CHMMeTPH OT PAA pasIMUHBIX Mpoleccos. AcuM- 
M€TPHM OT Pa3/IMUHbIX PeaKI[HH, CCIM YeTHOCTh He COXpaHAeTCA, MOrYT YCHJM- 
BaTb [pyr Apyra Wu oc1aOATb, HO COBEPIIeCHHO ACHO, YTO eCIM TaKaKd CyMMap- 
Hasl ACHMMETPHA OyeT OOHAPy2KeHa, TO OHA OYMeT CBUJeCTeIbCTBOBATb O HeCO- 
XPaHeHHM YCTHOCTH B CHJIbHbIX B3aMMOJeHCTBUAX (M0 KpaiiHei Mepe B OHO! 
43 CYMMUpyeMbIX peaki[uit). 

B (?) mokasano, To eclM B peakItMH THNa x + p—>A°+ K° 6yzer o6Ha- 
PyKeHa MpoXOIbHaA NMoApHsanua A°-ramepoua, TO ona OyJeT Cy2KUTb CBH- 
ACIBCTBOM H€COXPaHeHHA YeTHOCTH MPH porxZenwu K-mesonop Mu runeponos. 
Ecjim B KOHeYHOM COCTOMHMM KPOMe THMepoHa MMeeTCH elle MBe UM Godlee Ua- 
CTHIL, TO MPH COXPaHeHHH YeTHOCTH B CHJIbHBIX B3aHMOJlelHCTBUAX MOXKeT TO: 
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(BHTbCA MpOAOIbHad NOMAPHSaWHA THuMepoHa. OHako B CJlyuae COXpaHeHHA 
€THOCTH, CCIM He OTOHPaTb TOJbKO TakHe Cjlyyan, rye Kakas-MO0 pyran 
acTHlla HMeeT JaHHoe HalipaBJleHHe (HIM KakHe-1M60 Apyrve KoppelMpoBaH- 
ble ClyuaH), TO MpOLObHaA NOMAPH3allua THMepona He MpPHBEeT K NOABMCHHIO 
CHMMeTPHH B pacmpeeyIeHHH MpoeKWMH HMNYJIbCOB 1%-Me30HOB paciajja Ha 
JOCKOCTb Porm ZenuA runepoua. IIposombHad nomApH3salua runepoHoB Mpu- 
eeT K aCHMMETPHH B paciipeesIeHHH M-Me30HOB OT paciayja rHMepOHOB OTHO- 
HTeJIbHO MJIOCKOCTH, MepMeHAMKYJIAPHOH MWIOCKOCTH poxkJeHHA TuMepoua, u 
byAeT CJIyYXKUTb CBHJeTeJIbCTBOM HECOXPaHeHHA YeTHOCTH B CHJIbHbIX B3aHMoOjelH- 
‘TBHAX B TOM CJIy¥ae, CCIM MbI He OYJeM BbIOMPaTb THNepOHb! MWyTeM Koppe- 
AWMH WX C HaMpaB/IeHHAMH KaKHX-JIHOO APyrHX KOHeCUHbIX YaCTHI, mpHyeM 
taMH THMePOHbI MOXKHO PaCCMaTPHBaTbh Kak Mp (pPHKCHPOBaHHOM, TaK HM pH 
I10OOOM ylvie poxweHHA. TakuM oO0pa30M, aCHMMeTpHsA B pacnayax rHmepoHoB 
‘OMbKO TOra OyeT CIY2KUTb CBHeTeIbCTBOM HeCOXpaHeHHA ueTHOCTH MpH 
OK TCHHH, CCIM IPH CYMMHPOBaHHH OTACIbHbIX CyYaeB OyeT MPOMCXOAUTb 
ycpelHeHue TO yrviaM poxeCHHA OCTaIbHbIX KOHe4HBbIX YacTHI. 

B 3aKJ0ueHHe 3aMe€THM, UTO OTKPbITHe HeCOXpaHeHHA YeTHOCTH B CHJIb- 
HbIX B3aHMOJCHCTBHAX He TOIbKO MOATBEPAMIO Obl MPpaBHJIbHOCTb HMCXOJHbIX 
(IOIOX%KeHUU, HO Jao Obl BOSMOXHOCTH MpoBecTH Gosee riy6oKui anamus pata 
HBJICHHH: BbIOOP MexKAY BO3MOXKHbIMA MOJMHKALMAMH B CHCTeMaTHKe 3JIeMeH- 
(apHbIX “YaCTHI, MpoBepKa THNMOTe3bI 3apxAOBOH HHBapHaHTHOCTH, BbIACHeHHe 
bond K-Me€30H-rMMepOHHBIX CHJI B AXe@PHbIX CHax U Tp. 


O6peqHHeHHEIN MHCTHTYT Tlocrynuao 
AJ[epHbIX VcceoBaHHi 15 VI 1959 
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Axagemux AH YsCCP C. B. CTAPOXYBLEB, Ll. A. ABJIAEB nu C. E. EPMATOB 


M3MEHEHWE AJICOPBILMOHHbIX CBOHCTB CHJIAKATEJIA 
mod MEACTBHEM TAMMA-OBJIY YEH A 


Vispectuo, aro Mog, LelicTBueM MpOHHKaloulHX M3 yYeHHH B TBepAbIX Telax 
NPOHCXOLAT HOHH3aUMA M BOSOy2KZeHHe ATOMOB H MONEKYJ, a TAK2KE CMCLIICHHE 
ATOMOB CO CBOHX MeCT, KOTOPble NPOABJIAIOTCA BHelUHe B H3MCHCHHM MexaHHue- 
CKUX, ONTHYeCKHX, WIEKTPHYeCKHX, (PU3HKO-XHMMYCCKUX WH XMMUYCCKUX CBOHCTB 
ren. Uccnelopanuto TaKUX PafNallHOHHbIX 2eKTOB B TBeEPAbIX TeaxX MOCBA- 
ICHbI MHOPOUMCJIEHHbIe IKCMePHMeHTaJIbHbIe H TeOpeTHYeCKHe padotpt. 

Tlow WevicTBHeM MpOHHKaIoulux 
H3JYYeHHH MPpOMCXOUT Takxe H3- 
MeHeHHe MOBePXHOCTHBIX CBOHCTB 
TBepforo Tella. Ha moBepxXHocTH 
MOABJIAIOTCA QJIEKTPHYeCKHe 3apA- 
bl, CBOOOJHbIe BAJICHTHOCTH H T. TI. 
Take NOBepXHOCTHble H3MeHeCHHA 
TBephoro Tella OOHAPyKHBaloTCA 
mpexkye BCero B H3Me€HEHHH eFro 
aji\COpOWHOHHbIX cBolicTB. HccJe- 
WoBauHe ocwetHero adpdekta 
TipeAcTaBAeT 3HAUHTeJIbHbIN Ha- 
VUHbIH WH WpakTHyecKHH MHTepec. 
B OObIMHBIX TBEPAbIX TelIaX KPH-— 

2 08 06 08 40 {2 {4 16 46-% TaMsJMYeCKOrO HM aMopdHOro THMAa 

A036! pOJIb MoBepXHOcTHOrO addmeKktTa 

MaJla, MOCKOJIbKy {OJ AaTOMOB, 

Puc. 4 HaXOWAMHXCA Ha MOBePXHOCTH, 

Mala 0 CpaBHeHHIO C Haxo]A- 

WWHMUCA™B OObeMe, OHAKO AVIA Tee 2TO COOTHOLICHHe H3MCHACTCH B MOMb3Y 

MOBEPXHOCTHbIX aTOMOB. B aHHoH paOoTe OblIO NpoHsBeseHO MCCeMOBaHHe 

H3M€HCHHH aCOpOWMOHHbIX CBOHCTB CHJIMKareda, MOABeprHyToro OGsJy4eHUIO 
y-ayyamu Co®°® ycrounnKa akTHBHOCTbIO 2100 xropn. 

HiccneloBaHuAMu MHpakKpacHbIX CNeKTpoB MOroMeHHA cHuKareia (1-8) 
OblIO YCTaHOBJIeHO, YTO MOBEPXHOCTb CHJIMKareA MOKpbITa FHLPOKCHIbHBIMH 
rpylnaMu, BavleHTHO CBA3aHHbIMA C ATOMAaMH KpeMHHA Ha NoBepxHocTu. I[lo- 
3TOMY CTelleHb rHApaTalHW ABJIACTCA BaxKHOM XapaKTepHCTHKOM MOBepXHOCTH 
CHJIMKaresaA, OMpeleAroulel ee aNCOpOMMOHHHIe CBOLCTBA. 

IIpu uccieqoBaHHu aXCOpOUMOHHBIX CBOMCTB CHIMKaresA ero IIPHXOWHTCA 
MpeABapHTeIbHO NOMBepratb TepMHyYeCKOH OOpaGoTKe B BaKYyYyMe C _ I[eJIbIO 
Aerupatawuu. Kak nokasasM OUbITbI, TakKad OOpadoTKa MpPHBOLUT K paspyule- 
HMIO THAPOKCHJIBHBIX PPyNM Ha MOBeEPXHOCTH CHJIMKaresA UW K OOpasoBaHHlo 
Ha HeH CBOOOMHBIX BaJleHTHOCTeli (*), a TakxKe K 3aMbIKaHHio OOpas0BaBlNxca 
CBOOOMHEIX paukasos (°). [locnequuli mpomece mpHBoxuT kK Malenuio agcop6- 
WHOHHOH aKTHBHOCTH. CpolicTBa CHJIMKareA, Mo_BeprHyToro o6.1y 4eHHI0, 
paccMOTpeHbI OblJIM JH B padote A. H. Tepenuna u mp. (°,”), Koropple o6u1y- 
YaJIM CHIMKAarellb YIbTpapMOeTOBLIMU JIYYaMH M WOKasaJIM, uTO pH 3TOM Mpo- 
HCXOMMT Mpollecc, aHavlOrMuHbI TepMHYeCKOH OOpaboTkKe, T. e. OTPbIB THAPOK- 
CHJIbHBIX TpynN C oOOpa3s0BaHHeM Ha MOBePXHOCTH CBOOOXHBIX BaJleHTHOCTell. 

B HaCTOAMeH paOoTe SKCMePHMeHTaJIbHOe UCCJIeLOBaHHe aJCOpOlWHOHHbIX 
CBOHCTB IIPOH3BOAMJIOCb MO MOMIOuleHHIO Ta3s0B, H3MepACMOMY TepMOMapHBIMH H 
HOHM3allMOHHBIMA MaHOMeTpaMH. Vicnoubsopanuch cuMKaretu mMapKu KCK 
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BOACKOrO M3roToBseHuA. Tlepex OMbITOM CHJIMKaredim MOABepraJucb TULaTesb- 
MH [POMOJKHTeIbHOH TepMuYecKOH o6pa6orKe. [locue o6pa6oTKu 06- 
BUI B OTKAYaHHbIX CTeCKAHHbIX TpyOKax, CHaO*KeHHbIX MAHOMeTPHue- 
MM TpyOKaMH, NofBeprasucb OOyueHHio Y-JyyaMu MOLHOCTH 03 OGuTY- 
HHA oT 15-104 no 35-104 r/uac, o6mel o30H go 1,5-10°—2-108 r. 
Tlowyuenupie pesysbTaTp m0- 
bIBaIOT, U4TO NO MekcTBuemM 
(ryyeH acop6unonHaa cmoco6- 
Tb CHJIHKareid 3HaYHTeIbHO 
\QIHUMBaeTCA, Aa KOJIMYECTBO al- 
Oupyemoro ra3a Ha OOJIYUeH- 
M CHJIMKarele pacTeT Cc BeJIH- 
HOW Jo3sbl OOyueHHA Jo u3- 
cCTHOrTO Mpeqeta. Ha puc. | 
‘Ka3aHO H3MeHeHHe aCcopOlHou- 
IX CBOHCTB CHJIHMKareJix MO OT- 
mueHHIO K H,, No uw Ar upu Puc. 2 
(3KUX aBJICEHHAX, Ha puc. 2 — 
| 2ke To oTHOWeHHIO K CO,, CO, NH;, C,H, u H,S mpu Aapsennax Jo 
\yuenua mopsqka 1—10-! mm. V3 KpmuBpix BUuyHO, 4TO alcopOunoHHas 
(OCOOHOCTh CHJIMKaresia, MOABeprHyToro OOyYeHHIO Y-JIyuaMH, YBeJIHUHBa- 
| eTCA, NPHYCM Pa3JIMYHO WIA Pa3HbIX 
ra30B. ONbITbI MpH OTHOCHTeJIbHO 
OO/IbIIHX aBJIeHHAX TasoBoro Ha- 
NOJIHeHHA (4 MM) NoKa3aJIM, 4TO O6- 
JYUaeMbI CHJIMKaredb MOXKET acop- 
OMpoBaTb BOJOpok B_ KOVMUeCTBE, 
cocTaBsriomemM 2,5 -10-° ero nomzHOoro 
Beca. BaxkHbIM HM HHTePeCHbIM B HC- 
cilelyeMoM adpiPekTe ABJIAeTCHA H TO, 
9 TO CHJIMKarelb BOCCTaHaBJIMBaeT 
G2 04 OG Q8 {0 {2 6 fbr CBOH IIpexKHHe CBOHCTBa, eCJIH ero 
Aosa NoBeprHyTb HarpeBaHHio Jo 100° 
Puc. 3 (oTxKur). CreqyeT OTMeTHTb, 4TO 
Tocule OTKUTAa MpesebHoe WaBsenHe, 
) KOTOPOrO Mafaio MaBsenve rasa B pesybTaTe MepBoro o6syueHuaA (NO 
Hears), HacTyNaeT MpH MeHbINHX 3HAaYeHHAX JoO3bI OOyueHHA. Ha puc. 3 
DuBan J noKa3bIBaeT M3MeHEHHE aMCOPOMMOHHOH CMOCOOHOCTH a30Ta B 3aBH- 
KMOCTH OT AO3bI Mocse NepBoro oOyueHHA, a KOUBHIe TT uw JJ] —nocse mep- 
DrO WM BTOPOro OTXKHTOB. 
Tipu kKomuatTHol Temnmepatype omkura HaOmoJaemoro pafMaltuouHoro 93(p- 
©KTa MOUTH He MpOHcxoguT. OHH oOpa3ell C BOAOPOJOM Noce OO yYeHNA (WaB- 
pHHe BOJopoyqa p = 5-10-° mM) coxpaHAJICA MpH KOMHATHOH TemMMepatType 
Teuenve 5 Mec., JaBuleHHe B KOHIe CpoKa HCIbITaHusA p = 5,5 -10-° mM. 
Tlo-Bu2MMoMy, IpovCxosAUHe UPN OGyUeHHU Y-JIy4YaMu H3MeHeHHA afcopo- 
AOHHBIX CBOMCTB CHJIMKareia OObACHAIOTCA OTPHIBOM THAPOKCHbHBIX PPyin 
pa30BaHveM Ha MOBepXHOCTH CBOOOHBIX BaJICHTHOCTeH, Pa3pbIBOM CBx3eH 
2KILY CBOOOXHbIMH pafuKaJlaMH, 3aMKHYBIUMMCH B pesyJbTaTe MepBUyHOr 
pMooOpaOorTkh, HM CHJIbHOM UOHU3alHel rasa (acopOaT), BCIeACTBHe Yero OH 
AHOBHTCA aCOpOWHOHHO Oovlee AKTHBHbIM. 


Ilocrynuno 
9 VI 1959 


IWUMTMUPOBAHHASA JIMTEPATYPA 
Ava. hep.enwn nw, Hay Ke: po eras. cx wiht, TAH, 66, +885 ..((1949)° 
H. K. Apocaascku it, K®X, 24, 68 (1950), * A. H. Cugopos, KX, 30, 
5 (1956). *L. Miller, Koll. Zs., 142, 117 (1955). °C. WN. Kaauos, Ilopepx- 
\CTHBIE XHMHYECKHE COCPAMHEHHA H UX POMb B ABMCHUAX agcopouun, Vaz. MTY, 1957, crp. 129. 
A. H. Tepeuu dh, Ipo6nemp knneruKu u Katasuaa, B. 8, 1955, crp. 17.7 TO. Il. Co- 
“ub H, Joka. Ha Kon. no Katanusy, U3. AH CCCP, 1956. 
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Jloxnaynn Akangemunu nayx CCCP 
1959. Tom 129, Ne 4 


see, 


PH3HKA 


E. J]. TPH®OHOB 


HOBbIN METOA BbIUHCJIEHHA CTATHCTHYECKHX BECOB 
BPALJATEJIbHbIX YPOBHEH MHOTFOATOMHDbIX MOJIEKY JI 


(I] pedcmaenexo axademukom B. A. Poxom 27 VI 1959) 


TIpH BbrncieHHH TepMOJMHaMHYeCKHX (CyHKUMH MHOrOaTOMHBIX [a30B, 
a TakxKe B pe 3aay paquocnekTpockonuu HW AepHol PusuKu TpeOyeTca 3Ha- 
HHe CTaTHCTHYeCKHX BeCOB BpalllaTeJIbHbIX YPOBHeH MOJIeKy. [pymmoBo-Teo- 
peTHueCKHii MeTOA ONpeseyeHHA STHX BeCOB Obl MpeldoxeH Buspceouom (?) 
HM jlasiee pa3BuT u ynpouleH Toguepnm (7). Haw MeTok ABJIAeTCA JaJIbHeHWHM 
ympourenem Metodos Buspcoua u Toduesa. 

PaccMOTpHM MOJIeKYJIY, B KOTOPOH, KPOMe Pa3JIMUHBbIX Aep, HMeeTCA Takxe 
OJHa COBOKYMHOCTb H3 1 OJMHAKOBbIX AJep Co cmMHoM S. IIpeqnom0xKUM, 4TO 
MOJIeKYJIa HAXOJMTCA B OCHOBHOM 3JIEKTPOHHOM H OCHOBHOM KOJIe@OaTeJIbHOM CO- 
CTOAHHAX. Tora, KaK U3BeCTHO, KOOPAMHATHbIe BOJIHOBbIe (PYHKILMH, COOTBET- 
CTBYOINHe KaKOMY-JIMOO BpalllaTeIbHOMY COCTOAHHIO, OOPa3y!IOT MpOcTPpaHCTBO 
R,, B KOTOPOM peasIH3yeTCA ONpedeeHHOe MpeAcTaBJIeHHe BHYTPeHHeH rpynnbl 
BpallleHHA MowJlekyvibI (*). (BHyTpeHHel rpyinmol BpallleHHA Ha3bIBaloT rpynny 
CHMMeTPHH 9JIHNCOHa HHEpWHH MOJleKyJibl.) Tak Kak ToyeuHad rpynna H 
CHMMeCTPHH MOJeKYJIbI ABJIACTCA NOJrpynnoH BHYTpeHHeH Tpynnb BpalenuH, 
TO Te€M CaMbIM OMpeesIAeTCA CHMMeTPHA BOJIHOBbIX (PYHKIHH MO OTHOLMICHHIO 
K TlepeCTaHOBKaM TO?KCCTBEHHBIX Aep, OCYIeCTBJIAeMbIM BpauleHusaMH. Ile- 
peCTaHOBKH TOKeCCTBCHHBIX sep, KOTOpble He MOFyT ObITb OCYIECTBJICHHI 
BPalleHHAMH, PaCWIMpPAIOT MpocTpaucTBo R, Ao mpocrpauctBa R 


© 
R = 2ieRo, (1) 


re QZ; ONPeWeIAIOTCA U3 Pa3sJIOHKeCHHA LpPYMNbI MepecTaHOBOK G TOK JCCTBEH- 
HbBIX Aep Ha COMPAXCHHbIC COBOKYIMHOCTH 


GH ob gH de. gals (2) 


B mpoctpaucrBe R peausyetes mpeactapnenne D, Bceii rpynnbl mepectano: 
Bok G. Xapaktep mpeyctraBenua D,, coorBercrByiouui j-my xKuslaccy G, 
onpeneiaeTca 10 dopmyvie (*) 
LR, 
eo eeecs . 
= oy, (3) 


rye h—nopsazok rpynnp H; k; —uucno0 sneMeHTOB B i-M kKslacce rpynnb 
H; nj —uvcso auleMeHToB B j-M Kaacce rpynubl G; y; — xapakrep npemctaBure. 
HHA, peaMsylouleroca B Ry, cooTBercTByoululi i-my KuJlaccy rpynne H 
CyMMHPOBaHHe MpOH3BOAMTCA MO TeM KslaccaM rpynnbt H, KoTopple BxOnsA 
B j-H Kaacc rpynnp G. 
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OueBuHO, YTO HeEMpHBOAUMOe MpescraBmeHue Day Tpynnp G, 3aaBaemoe 
pa3Onenvem (A) = (hy > ho >... >A) YMCA Nn, cofepxKuTca B Dy, cormacHo 
13), di) pas: 


4 ; 1 
0} = 57 MB ay = He X09 a4 
t 


We Xa) (t) — XapakTep HempuBoAuMOrO MpepcTaBueHus Da), COOTBETCTBYIOMINE 
palenuio ¢; ¢ mpoOeraeT Bclo ToYeUHY1O rpynny H. 

B mpocrpancrBe sepHbIX CMMHOBbIX PYHKIUM TakxKe peamM3yeTcs ompe- 
ejeHHoe mpeyctaBlenue D, rpymnbi mepecraHoBok G (*). Henpusoxumce 


peacraprenve Dey cogepxutca B Dz di) paz: 
é (2 : 
dd} = kay, (5) 


re k—uMicO CNMHOBbIX COCTOAHHH He9KBUBAJICHTHbIX Aep MOMeKYMI, a 5) 
npeleaserca m0 dopmyvie (*) 


Boh 
°®) = Golmaal? CCIW hnti = 9; (6) 
8) = 0, ecJIM Am+1 = 0; 


bee Nal te 1 mm = es ae 


CraTHCTHYeCKHM BeCOM BPpalllaTeIbHOrO COCTOAHHA Ha3bIBaIOT YHC/IO JIH- 
|HeHHO He3aBHCHMbIX. CHMMCTPHUHBIX WIM AHTHCHMMeETPHUHbIX BOJIHOBbIX (PyYHK- 
|WMH (B 34BHCHMOCTH OT CTATHCTHKH), KOTOPbIe MOXHO MOCTPOHTb 3 MpoUsBese- 
/HHH CIMHOBbIX H KOOPAMHATHBIX (PYHKUMH, COOTBETCTBYIOIHX STOMY COCTOA- 
‘HUIO, T. @. YHCJIO CHMMETPHUHBIX HIM AHTHCHMMeETPHUHBIX MpeACTaBJIeHHH, Co- 
| ep2KallluXCA B TIpAMOM TpousBeseHHu D1 X De. Oto wucO Merko HaliTH, TaK 
'KaK CHMMeTPH4HOe MpeACTaBJIeHHe CONep2XUTCA TOJIbKO B IIpAMOM IIPOH3BeeHHH 
SKBUBaJICHTHbIX HEMPHBOAHMBIX IIpeACTaBJIeHHH, a AHTHCHMMeTPH4HOe NpeAcTaB- 
JIeHHe — TOJIbKO B MIPAMOM IIPOH3BeeHHH aCCOMWMHMPOBAaHHbIX HelMPHBOLMMbIX 
| MpeAcTraBJieHHh. 

TakuM oOpa30M, CTaTHCTHYeCKHH Bec onpeseaeTcaA dopMyamMu 


) 


jaa Sy agidG} (CHMMeTPHUHaA CTATHCTHKA€), 
(2) 

C= SaRdi (AHTHCHMMeTPH4HaA CTATHCTHKA), 
(A) 


| 
. 
. 


rie (A) o6o3HaaeT pa3OHeHHe, .acCCOWMHPOBaHHoe C (A). 

B pswle culyyaeB Halll MéTO, WaeT 3HaUMTeJIbHOe COKPallleHHe BbIYMCJIeHHH. 
Tak, HampuMep, pH BIuMCJIeHHM CTATHCTHYeECKOrO BeCca BPallaTeIbHOrO YPOBHA 
“Mosekysbl SF, mo metogzy ToqHeBa HEOOXOAUMO BEIYHCJIMTb OKOJIO 20 CyMM THIa 
(4), 8B TO BpeMA KaK, MPHMeHAA HallcmocoO, MocTaTOYHO BbIYMCIMTh 4 TakHe 
-CYMMBI. 

| XapaKkTepHOH OCOOeHHOCTbIO H3JIO%KCHHOFO MeTOfla MO CpaBHeHHiO C MeTO- 
Jlamu Buspcouna u Tosuesa ABJIAeTCA TO, YTO B HEM HCIObSYIOTCA HeEMPHBOH- 
Mble IpecTaBJIeHHA He TOUeYHOH PpPyMNbI MOJIeKYJbl, ATPYUMbl WepeCTaHOBOK. 
BcBa3H C 9THM HHTePeCHO OTMETHTb BO3MOXKHOCTh BBeCHHA HOBOFO NOHATHA 
-CUMHOBHIX MOAMUKalnH MovJieKy1. CnHHOBOM MOAMUK allel MOJICKYJbI MPHHATO 
Ha3bIBaTb COCTOAHHe MOJICKYJIbI, CHMMeTPHA CIHHOBOH (byHKUMH KOTOpOro 
ompeseiaeTca OMHUM 3 HeMPHBOAMMbIX MpekcTaBeHu ToYedHOH Fpyniipl. 
EcrecTBeHHbIM CJleCTBHeM Halllero paCCMOTPeHHA ABJAeTCA Apyroe ompeyevie- 
Hue, CMHHOBAH MOAHOUKANHA MOAeCKYIB—2ATO CoO- 
CTOAHHE MOMEKYAH, CHMMECTPHA CNHHOBOK PYHKUUU 
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KOTOPOrO ONpeRetTAHeTCA OMHUM HS HENPHBOAUMEX 
MpehcTaBpBsleHut Tpyunny NepectaHoBok. Hawme onpeze- 
JI@HHe ABJIAeCTCA Ooslee MPaBHJIbHbIM, TAK KaK CHMMeTPHIO BOJIHOBOH PYHKWMM 
cleqyeT ONpeeJATb MO OTHOWEHHIO K NOJIHOM rpymme CHMMeTPHH, a He ee NOL- 
rpymne. 


| 


Jlerko BUJeTb, YTO CIMHOBbIe€ MOANGUKaUNH, KiacCHPuUNp yeMble MO HENPHBO- ~ 


JMMbIM TIpeACTaBJIeHHAM TOYCUHOH FPYNMbI, ABAIOTCA ONpeeJIeHHbIMH CMECAMH 


CNHHOBbIX MOLH@UKaUHH, KlaCCHPHMUMPyeMbIX TO HeENPHBOAHMbIM MpeCTaBuie- 
HHAM Ipyllbl MepecTaHoOBOK. 

I]puMeHenve HOBOrO NOHATHA CNHHOBOH MOJMUuKAaLHH MOJIeKYJIbI YMpollaeT 
TaKXKe BbIUHCJICHHE BOSMOXKHbIX MOJIHbIX CIMHOBbIX MOME€HTOB, COOTBETCTBYICIIUX 
aHHOH MogudpuKayHH (°-°). 


Jlenuurpagckuit rocyapcTBeHHbIli yHHBepCHTeT Tlocrynuso 
uM. A. A. )KjaHoBa 10 VI 1959 


UHMTHPOBAHHAA JIMNTEPATYPA 
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Woxnzage Akagqemun nayr CCCP 
1959. Tom 129, Ne 1 


TEO®PH3HKA 


C. WI. QOJIFHHOB u H. B. MYWIKOB 


PE3YJIBTATbI M3MEPEHHA MAFHUTHOLO MOJIA 3EMJIM 
HA KOCMHYUECKOH PAKETE 


(ITpedcmaenetio axademukom A. A. Baazoupasoeim 13 VIII 1959) 


| Oyunoi us 3aau reoMarHHTHbIX U3MepeHHit Ha KOCMMYeCKOM pakerTe, 3any- 
imenHot 21 1959 r., Gbin0 nomyyeHue SKCHePpHMeHTAMbHbIX aHHBIxX 0 HalpsxKeH- 
MOCTH MarHHTHOrO Nowa Semiu Ha PacCTOAHHAX HECKOMbKUX SCMHBIX paky- 
bow oT WeHTpa Semin. Takue WaHHbIe Kpaline HEOOXOAUMBI WIA MpOBepKH Cy- 
ieCTBYIOleH B HaCTOsINee BPeEMA TeEOPHM MArHUTHBIX OyPb HM NOMAPHBIX CHs- 
Hun (1°). 

CoBpeMeHHbIe TEOPHH JONYCKalOT BO3MOXKHOCTh OOPasOBaHHA BO BPeMA Mar- 
| See Oypb B/IeEKTPpHYeCKUX TOKOB, TeKYIHX BOKpyr Sem.IM; 10 OMHHM TEeO- 


Us 
400- \ 


AU 


TITS Ty he) eane a ey) SRD ie? omens / eae Pak Yh 


| Puc. 1. M3meHenue 3emHoro MarHUTHOrO moma “c yqaneHvem oT Seman. /—n0- 
Jie, H3MepeHHOe MarHHTOMeTPpOM; 2— BbINHCJIeHHbIe 3HaueHHA Noa; 3— pas- 
HOCTb M@2%KAY BbIYHCJICHHbIMH WH H3Me€PeCHHbIMH BeJIMYHHAMH NOVA nit 
| 1 
PHAM, Ha PaCCTOAHHH HeCCKOJIBKUX 3CMHbBIX PaJHYCOB, IO APYruM, Ha pacctos- 
HHH HeECKOJIBKUX MeCCATKOB 3€MHbIX PaJHYCOB OT SemMJH. IIpeanosaraerca, TO 
9TH TOKH CO3aloTCH NP JABYXKCHHH 3apA*KCHHHIX UACTHH, BbIOPOLICHHbIX 3 
Comuia WY 3aXBaYeCHHbIX MarHHTHbIM ITIOJICM Semin. MarHuTHoe noe TaKHx 
TOKOB MO?KCT ObITb OTMCYCHO M&FHUTHbIMU MU3Me€peCHHAMH Ha PaKeTe TO H3MCHE- 
HMIO XapakTepa YObIBaHHA MAarHHTHOFO NOIA C BbICOTOH B ciepe MelcTBuA 
MOJIH TOKOB. 

V3mepenue MarHHTHOLO NOJIA Ha PakeTe MPOHSBOAHJIOCh TDCXKOMIOHECHTHBIM 
MarHUTOMeTPOM C MaTuYHKaMW MarHHTHO HacCbIMeHHOTO THMa. He ocrauaBuin- 
BaACh Ha AeTaJIAx KOHCTPyYKWHH MarHuToMeTpa, NpuBeseM 3]eCb TOJIbKO HE€KO- 
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TOpble XapakTepHcTHKH ero. J[Mana3s0H M3MepeHHA MO KaxKJOMy aTunky a 
pape +3000 y (1 y = 1 - 10° apcer.). Yxoq Hyd MarHHTOMeTpa He MpeBOCXO- 
mux 20 y 3a 24 "aca HempepHIBHOH paOoTbl. UyBCTBHTeJIbHOCTb Ka?KJOrO H3 Ka~ 
HasIOB MarHuTometpa Opiia 600 y/B TememeTpHyuecKol cucTembl. CraOwJIbHOCTh 
noka3aHuli mpHOopa mpu TemMnepaTypHBIX H3MeHeHHAX M Noce mpeObiBaHuz 
ero B MOMAX, MPeBOCXOAAMIUX TUanas0H H3MepeHH NpHOopa, yAOBMeTBOpAIa 
TpeOoBaHuAM 9KcepHMeHta. CyMMapHasd CBMAalMA OT MAPHUTHBIX JeTaseH pa- 
KeTbI He mpeBocxoyusa 70 y U Oblia H3BeCTHa JIA KaKoro AaTunka. 

Jlauupie u3MepeHuit MarHuTHOrO MOA Ha pakeTe NoKa3aHbI Ha pue. |, J. 
Ilo ropH30HTaJIbHOM OCH OTJOXKeHbI PAaCCTOAHHA PaKeTb! OT WeHTpa SemJiu, 10 
OCH OpuHaT — HampsxKeHHOCTh MOA. KpuBaa 2 u3s00paxKaeT XO H3MCHECHHA 
HallpSXKCHHOCTH 3@€MHOFO MarHHTHOFO NOJA MO JIMHHM MoOMeTa PakeTbl, KOTO- 
ppt umes ObI MeCTO, eCIH Obl Mose CO3faBasIOCb TOJbKO HCTOUHMKaMH MOA, 
HaXOJAUWLMMHCA BHYTPH Semin. HampsAxeHHOCTh NOMA AIA STOFO Cy4aA BbI- 
YHCIANaCb NO (OpMYJe pa3ssORKCHHA 3CMHOFO MAFHHTHOFO NOIA B PAR MO Wa- 
poBbim :byHKuHaM. KosduuvenTe! 8 wieHoB psfa Opliu nomyyenp IO. J. Ka- 
JIMHHHBIM MYTeM 9KCTPanosAWHH Ha aMO0xy 1958 r. KoadPuUMeHTOB Bcex mpey- 
IIeCTBYIOULHX MOTCHWHaIbHEIX aHalH30B. I[pHBoMM MX BeJIMYMHBI B TraMMaX= 


ei e ny 8 £ hp £3 ny 
= 30N60  — <-2220, or S830. 1380, oeug 2680", 9 4780p ere 860 430 


Bsa, Ooee BbICOKUX TapMOHHK NpeHeOpexUuMO MaJ. 

ConoctaBJleHHe H3M€peHHbIX H BbIUHCJICHHBIX 3HAYeCHHH MOA MOKa3biBaeT, 
uTO Ha yuacTKe Moseta paketb oT 14,7 - 10? no 30 - 10* km u3MepeHHple 3Ha- 
YCHHA CYULECTBEHHO OTJIHUAaIOTCH OT BbIUMCJICHHBIX. 

AG6cOJHOTHbI€C 3HAYCHHA Ppa3HOCTH M@KAyY U3MepeHHbIMH VW BbIUMCJICHHbIMB 
3Have€HHAMH HalMpAXKeCHHOCTH NOJIA NpeAcTaBJIeHb! KPHBOH 3. Yxe Ha paccTos- 
Hun 14,7 - 10° km oT WeHTpa SeMJIM H3MepeHHOe 3HAUeHHE NOJIA MEHDIUE BbI- 
yncmeHHoro Ha 300 y, 4TO HaxOMUTCA JlaseKO 3a MpefelaMu MorpelHocTer 
u3sMepeHnh. IIpu yasenuu OT SemMJIM pa3HOCTb BO3PacTaeT, AOCTHTaA CBOero 
MaKCHMaJIbHOro 3HayeHHsa 800 y Ha pacctosHuu 19 - 10°—20,5 - 10° km. 
B JlaJibHelilieM H3MepeHHOe 3HAYeHHe MOJIA BOSpacTaeT, MocTHTad MaKCHMyMa@ 
Ha pacctosHunH 22 - 10°? km u mocmeqyoulero MMHHMyMa Ha paccTOAHHH 
23-10% KM. 

[3meHeHua NOvIA Ha pacctonHHax 21 - 10®—23 - 108 km c rpafuentamu, 
CYULCCTBEHHO OTJIMUAIOUIMMUCA OT rpaHeHTOB JMMOJIbHOTO MOA Ha STUX pac- 
CTOAHHAX, ABJIAIOTCA OCOOEHHOCTHIO STOH KpHBOli. Bropasa Takaad OCObeHHOCTE 
HaMewaeTcA Ha paccTosHHAx 32 - 10°—36 - 10? Km. OgHako caeqyeT uMeTb 
B BUY, 4TO OTHOCHTEIbHbIe H aOCOJNOTHbI€ MOPeWIHOCTH H3MepeHHH Ha pac- 
CTOAHHAX S—6 3eMHBIX PaHYCOB BO3pOCIH NO paALy mpuHunH. Onn naxonsatca 
B lpefeax, YKa3aHHbIX y KaxKJOH SKCNePpHMeHTaJIbHOM TOUKH. AHOMAJIbHBIe 
opeKTH B pacmpefeeHHU NOMA Ha STUX PAaCCTOAHUAX MEKAT B Mpesenax no- 
rpeuiHocTeH HU3MepeHHi. 

TakHM OOpa30M, MOX%KHO CUHTATb YCTaHOBJICHHbIM, UTO MarHHTHOe Nowe Ha 
paccTOAHuAx 2—5 3eMHbIX Pay\HyCOB He OMpeeAeTCA TObKO 3HaYeHHAMH, 
BbIUHCJICHHbIMH H3 MarHHTHOrO NOTeHWMala SeMM, HO 3aBHCHT HM OT BHEIIHUX 
HCTOUHHKOB. 

OOpsacHeHHe aHOMAJIbHEIX S*PeKTOB B pacmpeseeHHH MarHuTHOrO Nos 
HalO, ECTECTBEHHO, HCKaTb B M@THUTHHIX ABJICHHAX, BOSHMKAIOULUX IPH BHKe- 
HAM 3apAXKCHHBIX YaCTHIL B MarHHTHOM nome Semin. IlostTomy npesctaBset 
OOUIbIIOH HHTepec MPOBeCTH KayeCTBeEHHOe CpaBHeHHe TeOMarHUTHOM KPUBO FH 
KPHBbIX PaclpeleIeHHA KOCMMYeCKOrO H3MyYeHuA, NoTyueHHbIx C. VW. Bep- 
HOBBIM, A. E. Uyfakospm (°) u Ban Aanenom (4) 4 ux coTpyqHHKamu. 

Ha puc. 2 aOcomoTHad pa3HOCTh MexKY W3MePeHHBIMH H BEIUHCeHHEIMH 
SHaYCHHAMH MarHHTHOTO MOA MOKasaHa KpuBoH / B MorapHdMMuecKOM Mac- 
uitabe. PesybTaTbl H3MepeHUA MHTCHCMBHOCTH KOPMYCKYAAPHOM paqnanun Ha 
KOCMHYeCKOH pakeTe C MOMOMIbIO CIHHTHJIIAWMOHHOFO CueTUNKAa TOKa3aHB 
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pHBbiMH 2 4 3. OHM xapakTepH3ylOT MOMHOe SHEproBbifeenue B KpUcTaeE 
eTuuka MH TeMM cueTa yacTHi, ¢ noporom 4,5 Mss. Ha atom xe pucyHKe npel- 
aBJICHO H3MCH€HHE KOPNYCKYJAPHOH palHaluu, 3aperucTpHpoBaHHoe cueT- 
ukom Teitrepa — Mionuepa pakerpt IIvonep III npu ee yaqanenuu or Seman 
«Kpupaa 4) uw BosBpaTe (KpuBas 4). 

_ CosmecrHoe paccmorpeHve WaHHbIX H3MepeHuii HanpsxKeHHOCTH noma u 
1 See KOPNYCKYJAPHOH paywalHH He OCTABJIAe€T COMHE€HHA B TOM, 
/TO SdpeKTE, HaOmOaemMble B MarHHTHOM Move, CBAZAHbI C KOPMYyCKyApHOn 
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10 w 30-10% Km 


| Puc. 2. W3meHeHve MHTeCHCHBHOCTM KOpMyckKyApHOn pa- 
| WMawMM W aHOMaJIbHOM YaCTH MaTHUNTHOTO Noda Cc ymase- 
HueM OT Seman. /—pa3HOCTb MexK]Y BHIYHCJCHHLIMH HM 13- 
MepeHHBIMH 3HaAYeCHHAMM MarHHTHOTO NOsIA; 2—cyMMapHas 
HOHH3aluA; J— TeMM cueTa yacTul c noperom 4,5 Mss no 
| H3MePeHMiO C CUMHTHJIJIALMOHHBIM CUeTUMKOM Ha KOCMHUeC- 
| KoH pakete; 4 uw 5— Temm cueta cueTunka Telrepa — Miou- 
aepa paxetp! IImonep III: npu nogpeme (4) u nagenuu (5) 


OHO WM ABJIAIOTCA PC3YJIbTATOM HaJIOMCHHA Ha BHYTPeHHee MarHHTHOe Nove 
3eMJIM MarHUTHOTO MOJIA KOPMyCKYJIAPHOH 30HBI. 

Corjacne B JleTasIax XOJla KPUBbIX BPA JIM BOSMOXKHO NO NPMHIUMNHaJbHbIM 
M Y4NCTO TeEXHHYCCKHM IIPHUHHaM: 

1. CueTuHKH KOCMHYeCKHX YaCTHIL B OoubIIeH Mepe OTPaxkaloT MHKPOCKO- 
MHYeCKyIO KapTHHY oOOacTH KOCMMYeCKOH pafMalwu, TOra KaK MarHuTo- 
MeTp OTpaxaeT ee MakpockonMuecKkHe CBOHCTBa. CBA3b %Ke€ MEXKAY MJOTHO- 
CTbIO TOKa, ABJIAIOULeErocAd HeMOCcpeCTBeHHOH MPHYHHOM MarHuTHOrTO MOJA 
30HBI, H MapaMeTpaMH JBYKeHHA B MarHHTHOM Mole SeMJIM OTHIOAb He Mpocta. 

2. ODKCNepHMeHTAJIbHbIe TOUKH KPHBOM J COOTBETCTBYIOT 3Ha4eHHAM TIOJA, 
OcpeqHeHHBIM 3a 15-cekyHJHbIe HHTeEPBaJIbI BPCMCHH, Tora Kak 3KCMePHMeH- 
TaJIbHbIe TOUKH KPUBbIX 2 uU 3 (pc. 2) COOTBETCTBYIOT 3HAYCHHAM HHTCHCHBHO- 
CTH KOCMHYCCKOH payualluu, OcpeqHeHHbIM 3a 10-MHHYyTHbIe HHTePBaJIbl Bpeme- 
HH WJIH WHTepBaJibl MpOTAxKeHHOCTHIO OKOMO 2 - 10° KM B MpoctpancTBe. Cre- 
NeHb OCpeqHEHHA TOUeK KpuBbIX 4 H 5 He yKa3saHa. 


AS) 


| 


Onnoii u3 HavOoee BepOATHBIX MPHUMH MarHeTH3Ma KOPIYyCKyJIAPHO! 
30HbI MOryT ObITb TOKM, BO3HHKAaIOIIMe H3-3a [peltpa YacTH, B HeOLHOPOHOM 
MarHUTHOM Howe SeMIM. OTH TOKH MOryT Tedb MO FeOMarHUTHbIM MapaJJieAM 
c BocToKa Ha 3anay. JInnuu TOKa OyAyT YMeHbIIaTb 3eEMHOe MArHATHOe TMOUe 
B TOJYMpOCTpaHcTBe, OOpallleHHOM K SemJle, H yBeHUMBaTb ero Ha MPOTHBO- 
nousoxKHO yvacTH. PacnpewemeHne MJIOTHOCTH TOKOB 34BUCHT OT pacripeseJeHHA 
IWIOTHOCTH YaCTHI, MH CKOpocTH Ux Apehda. Tlocequaa MponopuuoHasibHa KBal- 
paTy pacCTOAHMA OT WeHTpa S3eMM M KBakpaTy COcTaBJsAIOWeH CKOPOCTH Ya- 
CTH, Ne€pMeHAMKyApHOH CHOBLIM JIMHHAM Noa. CKopocTb [pela uMeeT 
MaKCHMYM Ha MarHHTHOM 9KBAaTOpe. 

IIpu nmepeceyennu pakeTOH BHeLIHeH KOpNyCKyJIAPHOM 3OHbI ee TeEOMAarHUT- 
Has WHpOTa H ee paccTOAHHe OT WeHTPa MeHAJINCh B CPaBHHTebHO HeOOJIbILNUX 
mpeqenax. Tlostomy MOxKHO CUNTATb, 4TO HaOsIOaeMble H3MeCHCHHA AaHOMAJIb- 
HOH YaCTH MArHHTHOFO MOJIA B OCHOBHOM OOyCJIOBMBaIMCh JBYMA (akTOpaMH: 
H3MCHCHHEM IJIOTHOCTH TOKOB, CBA3AHHbIX C H3MCHECHHEM IJIOTHOCTH SHEprHy, 
M H3Me€HCHHeEM MOJOKeCHHA PaKeTbI MO OTHOWCHHIO K M&aKCHMYMY IIJIOTHOCTH 
TOKa. 

MoxkHo O*KHaTb, YTO IPH pa3HbIX MepeceyveHHAX KOPNMYCKYJIAPHOM 3OHBI 
6yAyT HaGsMoOAaTEcaA 2pcbeKTLI pasJIMYHOH HMHTeCHCMBHOCTH B aHOMAJIbHOM 4acTH 
MarHuTHoro moma. B uacTHOCTH, MpH MepeceyeHHH 30HbI 10 HOPMaJIH WIM B 
IJIOCKOCTH 3KBaTOPa BO3MOXKHO YaCTCA OTMETHTb yBeJIMYeHHe MOA M0 cpaB- 
HeHHIO C BbIMMCJICHHBIM. 

TakiKe O4€BH]HO, UTO HHTCHCHBHOCTb HM CTPYKTYpa aHOMAaJIbHOM 4YacTH Mar- 
HHTHOTO MOA OyRYT Me€HATHCA B 3aBHCHMOCTH OT COJIHCYHOH AKTMBHOCTH Ui 
cTenmeHH MarHHTHOH BO3MyleHHOCTH. B 3ToH CBHA3H CJIeyeT OTMETHTb, 4TO 
appekT BHeLIHero TOKOBOTO CJIOA OOHAPy2KeH B MarHHTHO CMOKOHHBIN [eHb. 
YMepeHHble MarHHTHble BO3MYIeCHHA WO STOFO HMeJIM MeCTO B HepHoyc 12n0 
20 XII 1958 r., a OnuxKaUIad CHbHaA MarHHTHad OypA UMesa MeCTO 3a Me- 
CAI, WO 9KCMepuMeHTa. OToT chakT, a Takxe sppeKTb! B BapHalluAX 3CMHOTO 
MarHHTHOPO TOA B MepHOAbl, HEMOCPeACTBEHHO CJIeAyIOulNe 3a TIaBHBbIMH (pa- 
34MM MAYrHHTHbIX Oypb, 3aCTaBJIAIOT ipeqnOslaraTb, 4YTO Kak CaMa BHeIIHAA 
30HA KOCMHYECKON pafallHu, TaK HW CBA3AHHAA C HEM AHOMAJIbHaA YaCTb NOMA 
CYULeCTBYIOT MpaKTH¥eCKH MOCTOAHHO, MpeTepneBad H3MCHEHHA, OTPaxkeHua 
KOTOPbIX MbI HaOsioqaeM Ha GemMJe B 3aMHCAiX MarHHTorpacdoB HM KapTHHaXx 
NOAPHBIX CHAHHH. 

Jjauuble MarHHTHBIX H3MepeHHH Ha KOCMHYeCKOM pakeTe CBUJeCTEMbCTBYIOT 
B 10JIb3y TeOpHl, LOMyCKaloulWX BOSHHKHOBeHHe BHELIHHX HCTOUHHKOB MaTHUT- 
HOrO MOJIA Ha PpaCCTOAHHH HECKOJIbKUX palMycoB OT WeHTpa Seman. 

OOnapyxXeHHble BHELWIHHe HCTOUHAKH MarHUTHOrO MOA Ha pacCTOAHHH He- 
CKOJIbKHX 3eCMHBIX PaMyCOB MOryT ObITb OAHOH U3 MPHYHH HecoBNayeHuA 
MOO%KCHHH TEOMAPHUTHOLO 3KBaTOPA, OMpeWeeCHHOFO U3 aHa/H3a MOTeCHIMaJIb- 
HOM ¥YaCTH MarHHTHOrO NOAA, HM stppeKTHBHOFO MarHUTHOFO SKBaTOpa, ompelle- 
N€HHOrO M3 Teorpadwueckoro paciipeleeHHA MHTeHCMBHOCTH KOCMMYeCCKUX 
ayuen. 

YcTaHOBJIeHHe KOJIMUCCTBCHHBIX CBA3eH M@KAy OOHAPy2KCHHBIMH MarHHT- 
HbIMH appekTamu WM MapaMeTpaMH BHeWIHeH KOPNMYCKYJIAPHOH 30HbI ABI AeTCS 
BaKHeHWeH TeOpeTHYeCKOH HM 9KCNECPHMeHTaJIbHOM 3ayayel. 

B paspaOorke anmapatypb! mpuHumManu yuacrue E. IT. Epomenxo 4 
lO. B. Adanacbes, B oO6pa6oTKe aHHEIx HaGsmoxenuni A. JI. Iesuun w 
JI. O. Tiopmuna. 


Ilocrynuano 
4 VIII 1959 
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TEO®PH3HKA 


B. Ff. HCTOMHH 


/MACC-CIIEKTPOMETPHYECKHE H3MEPEHHA HOHHOLO COCTABA 
| BEPXHEM ATMOC®EPbI HA TPETbEM HCKYCCTBEHHOM 
CHYTHHKE 3EMJIN 
(ITpedcmasaeno axademuxom A. A. Baaeonpasoseim 15 VII 1959) 


Jina uccneqopaHuaA CneKTpa MaCC MOJOXKHTEMLHIX MOHOB MoHOcKepbt 
a TpeTbeM CIYTHHKe MPHMeHAJICA palHOuacTOTHbIi MaCc-CMeKTpOMeTp Tuma 
enuetTta (*). 3a mepnog c 15 no 25 V 1958 r. Obi10 nomyyeHo OKo0 15 000 mac- 
OBbIX CIIEKTPOB Ha BbICOTax OT 225 Jo 980 kM. M3mepeHua Beucb B CepepHom 
‘OYWIaPHH B MHTepBasie WIMpoT 27°—65° c. wm. B cay Toro uTo BpICOTa H reo- 
pacuyeckad WMpoTa CIYTHHKa IIpH ero MovleTe NO OpOuTe CBA3AHbI Mexy coool 
TIpeflevIeHHbIM OOPa30M, JaHHbIe O COCTaBe HOHOCHepbI, NOMYYeHHBIe Ha BCeX 
MTKAaX, MpeACTaBAIOT COOOH CJIOXKHbIC BbICOTHO-LIMPOTHbIe pa3spesbl aTMocde- 
bbt. OTO OOCTOATEbLCTO YCIOXRKHAET HHTEPNPETALMIO MOMYYCHHIX Pe3YJIbTATOB, 
‘aTPYAHAA MOMYYeHHe YMCTO BbICOTHDIX WIM UYMCTO WIMPOTHbIX 3aBMCHMOCTe;. 
PeCb NOJYYCHHbIM MATepHaJI OTHOCHTCA K JHEBHOMY BPeMeHH, T. e€. MOyYeHbI 
iM€KTPbl HOHOB aTMOCHepPbI, OCBeLICHHOM CoOJHIeM, MPeCHMYLIeCTBeEHHO B yTPeH- 
tue uachl, oT 7 no 11 4ac. mo MocKOBCKOMYy BpeMeHH. 
_ BeselcrBve Toro 4To npHOop HaxOHICH Ha JBHKYLWEMCHA OO‘EKTE, KOTOPHIH, 
fak MlOKa3bIBaeT aHaJIH3 MOJIYYeCHHbIX CMeKTPOB, MMe OTPHWaTeJIbHbI MOTeH- 
KMaJI B HECKOJIbKO BOJIbT, UYBCTBHT@IbHOCTb MACC-CIIeKTPOMeTpa OKasaslacb yBe- 
IMUCHHOH B HECKOJIbKO pa3, B CM€KTPax MOABMJIHCb, HapAy C OCHOBHbIMH (HCTHH- 
HbIMH) MACCOBbIMH IIMKaMH, elle H rapMOHMYeCKHe (JIOMKHbIC), H paspelleHve NO 
MaCCaM YMeHDIUHJIOCb IPHMePHO BBOe MO CpaBHeHHl0 C TeM, YTO OblwIO MOMyUe- 
40 IIpH HacTpolKe mpHOopa B aOopatopun. IIpuOop Obit HacTpoeH lo 3HaueHHA 
paspemenua R = M/AM~20 8 o6sactu MaccoBbIx 4cem 20. 3ylecb, Kak OOBIN- 
40, MM — maccospoe 4ncyio nuka u AM — ero wiMpuna y OCHOBaHHA, BbIpaxKeH- 
Able B ATOMHBIX EMMHUIAX Maccbl. B nosyueHHbIX CMeKTpax aTMOC(epHbIX HOHOB 
a3 PelUeHHe MO OCHOBAHHIO MUKA B OOacTH MaccoBbIx unce 14—16 paBHo 10—7. 

Bce nonocdepuble MMKM B CIIeKTpax, KaK HM OMKHal0cb (7), OKAZAIHCb CIBH- 
HYTbIMM Ha IWIKasle Macc mpHOopa B CTOPOHY JIerKHX MaCC 3a CYeT BJIMAHMA 
“KOPOCTH CITyTHHKa M ero OTpHaTebHOrO 3apaya *. Maccopoe 4ucno mMuKa 
pesetasach 10 Popmyvie 


“Bie V+o hee eee (1) 
k\ 1—=300mov? / 2gk ] 0,954 . 


M= 


rae MM —maccopoe uucsio muKa B a. e. M.; V— 3Hau¥eHve HallpaAxKeHHA pa3- 
BePTKH B BOJIbTaX B MOMCHT MOABJIeHHA HKa; k— nocrosHHasd mpuoopa, 
paBpHad 7,2 B/a. e. M.; @— BeIMYMHA OTPHIaTeMbHOrO NOTeHUMaJla CMyTHHKa; 
Meum — MaCCOBOe YHCO MHKa, OMpeseseHHoOe Mp AelWuppopKe sanucH m0 
3HaUCHHIO HanpsxKeHuA pasBepTku; AM,— nonpaBka, y4uTblBalollad 3apAL. 

Ha puc. | npegcrapmensr KomuM yeTbIpex dororpamM. OOpatjaer Ha ce6a 
3HUMAaHHe OOWIMe MMKOB HM HH3KOe paspelleHve, OCOOeHHO B OONAaCTH OoMbUINxX 
MaccoBbIx unce. IIpu pacummpopke OCHOBHad TPYAHOCTL 3aKJ1OUaaCb B OTe- 
ICHHM OCHOBHBIX (HCTHHHbIX) MA@CCOBbIX MHKOB OT rapMOHNYeCKHX (JIOXKHBIX). 

PasjeneHue OCHOBHBIX HW rapMOHHYeCKHX MMKOB B CIe€KTPax MPOMSBOMIOCb 
IyTeM CPaBHeHUA aMIVINTYL MHKOB M XapakTepa H3MeHeEHMM UX B 3aBMCHMOCTH 


* Maccopble MUKH, OTHCCCHHbI€ K 3arpxASHeHHAM, KOTOPbIe PerHCTPHPOBaHCbh Ha MEPBbIX 
s4TKaX, HanpuMep Macca 18 — soja (°), Takoro CABHra He HCIIBITHIBAIH. 
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OT BBICOTHI MOseTa CIYTHHKa HM OT ero OpHeHTanun. Mecra rapMOHHK B ClexTpa 
WIA aHHOrO mpHOopa ObliM ONpeLeeHb! MPeABaPHTebHO B MAOOPATOPHEIX IKC- | 
nepuMentax. J[ONOJHUTeIbHBIM KPHTepHeM, MOATBEPKLalOulMM MpaBHJIbHOCTh | 
CleaHHOrO OTOXKECTBICHHA OCHOBHbIX H TapMOHHYeCKHX NHKOB, CYKUT TO 
OGCTOATEMbCTBO, UTO OTHOCHTeEIbHaA WHPHHa FapMOHHYeECKHX MHKOB MeHbIvE, 
4Y€M OCHOBHBIX. OTO TakxKe OblwIO MpOBepeHO B WaOOPaTOPHbIX SKCMEPHMEHTAX. 
Tloce BBeqeHHA MompaBKu, 
/ YUHTHIBAIOUIeH CKOPOCTb CIyT- 
HuKa cormacHe dopmyse (1), 
MACCOBbIe YHCIa MMKOB, MpH- 
HATbIX 38 OCHOBHbIe€, OTHUa- 
JIMCb OF IeJIOUMCJICHHbIX UCTHBIX 
3HaueHHH Ha HEKOTOPy!0 JOJO 
aTOMHOH eCHHHUbI Maccbl. Ora 
pa3Hulla Oblvia Mpunucana BJH- 
AHMIO OTPHILATeIbHOrO 3apsAta- 
ive cnyTHHka. Jina BByxX WHeh (22— 
u 24 V) orpulaTesbHbIH MOTeH- 
G5 ee i“ 6 16 $i WHasl CIYTHHKA, OMpeseCHHbIL 
Aye tte SOP WOOF dat en iy; g . rXz %0’ 10 STHM JA@HHBIM, B cpeHem [0 
ro yuacTKy BHTKa, Ha KOTOPOM 

: IIPOHSBOLMIMCb H3MepeHHA, CO- 

J ae CTaBJIAJI COOTBETCTBEHHO —2,2 

: u —3,6 B. 

5 Bo Bceex'cneKTpax mpeo6.1a- 
jaiouluM § 10 'HHTe€HCHBHOCTH 
ABJIACTCA NHK, MACCOBOe YHCIO 
5 KOTOpOorO OblwIO O1H3KO K 16. 
a Ha ocHopaHHu sTorOo anu 
MMHK OblJI OTOKECTBIECH C MHKOM 

sae ve = hue HOHOB aTOMapHOTO KHCOpO- 
aac At Ns 3, $0 
Tiss al out a Ino? Nz NO" 


na O*. Bropbim 10 HHTeHCHB- 
HOCTH JIEPKMM MHKOM' ABJIAeTCA 
MMHK C MaCCOBbIM 4nCIOM 14, Ko- 
TOPbIH eCTECTBEHHO OTOKiecT- 
BHTb C IMMKOM HOHOB aTOMapHOro 


Puc. 1. SanucH MaccoBbIxX CNeKTpOB HOHOB, NOsyueH- 
ype 23 V 1958 r. oKono 9 4ac. MO MOCKOBCKOMy Bpe- 
MeHH. / 4 2— Bpicota 230 km, wiMpota 55° c. mw. (J — 
MO KaHaJly HH3KOH UYBCTBUTeIbHOCTH, 2— BbICOKOH 
4YBCTBHTebHOCTH); 3 H 4— BEIcoTa 350 KM, Wupota 
64° c. m.(3— No KaHaty HH3KOH U‘yBCTBHTebHOCTH, 
4 — BbICOKOH 4yBCTBHTeMbHOCTH). I]MKH MOMe4eHEI B 
COOTBETCTBHH CO CiesaHHOH UenTHPUKalHeH. OcHoB- 
Hble (HCTHHHbI€) MHKH O6O3HAYeHbI COOTBETCTBYIONHMH 
XHMHYCCKHMH CHMBOJIaMH, TapMoHHuecKkHe (102%KHEIC) 
NMKH MoMeyeHb! OyKBoh JT c uHeKcOM (HalIpHMep, 
uerkasd rapMOHHKa aTOMapHOro KuHCOpoga C6o3HayeHa 


Pot, araxenan TrapMOHHKa aTOMap Horo Kucnoponal©*) 


a3ota N*. Cna6piii nuk maccpi 18 
cielye? MpumucaTb HOHAaM H30- 
ToNa KHCNOposqa C aTOMHbIM 
Becom 1@ ((O18)*). B cnextpax, 
NOJIYYCHHBIX Ha BbICOTAaX B OO- 
JlacTH Mepures, XOPOWO 3ameT- 
HOil ABJIAETCA PPylna TAREMbIX 
IMKOB C MaCCOBbIMH 4HMCIaMu 
32, 30 u 28. Han6onee unten- 
CHBHbIM CpeJH HHX ABJIAeTCA 
NMMK C MacCCOBbIM 4uCOM 30, 


KOTOPHIH OKeH ObITb OTOXK- 
JeCTBJICH C TIMKOM HOHOB OKuCH a30Ta NO*. [IuKu c MaccoBbimu unciamu 32 uv 
28 ecTeCTBeHHO MPHMNCaTb HOHAM MOJeKyJIApHOrO KuCMOpoza OF uw Moue- 
KysiapHoro a3s0ta N}. Hecmotpa Ha TO, 4YTO MOMYYeHHbIC TPH TARKEMbIX NHKa 
Ppa3spelleHbl HEMOJHOCTbIO, HX MPHCyTCTBHE B CNeKTPaX ABJIAeCTCA COBEPUIeHHO 
OUeBHJHbIM. 

I]poune nukKu, MMerollMecsd B CMeKTpax, MpeAcTaBJIeHHbIX Ha puc. 1, RomKHBI 
ObITb OTHECEHLI K TaPMOHHYECKHM (JIOXKHBIM). 

MHTeHCHBHOCTH BCeX MACCOBbIX MHKOB YOOHO CpaBHUBaTb C HHTCHCHBHOCTHIO 
muKa aTOMapHOro kucOpoga O* ,MOCKOJIbKY OH, Kak yxKe CoOOMIaOCb (3), mpeob.a- 
jaeT Ha BbICoTax OT 225 yo 980 kM. MuTeHcuBHOCTh MmMuKa aTOMapHOorO a3oTa 
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| OTHOWeHHIO K aTOMaPHOMY KHCJIOPOAy MeHAeCTCA B 3aBHCHMOCTH OT BbIZOTHI 
(reorpauyeckonH waporbl B mpezenax or 1,3 70 8—10%.CoorBercrByromas 
BUCHMOCTb MpefcTaBsena Ha puc. 2. PasOpoc Touek Ha rpaduKe puc. 2A Bp 


Migs (N7+) 


Omvou. unmencuby, mokob uonnex nukob 


200-400 600 = =600 km 200 400 600 km 


Gelcoma = ———»~ Beicoma ——— 


Puc. 2. M3menenne oTHOCHTeNbHOL WHTCHCHBHOCTH " HOHHBIX MHKOB aTO- 
MapHOrO a30Ta B 3aBHCHMOCTH OT BbICOTHI. A — MO JaHHbIM 12 BUTKOB 
c 18 no 24 V 1958. w., B— no ganupim 2 BuTKoB 23 V 1958 r. 


H He CJ1y¥aHHbIMH MOPpelIHOCTAMH H3MePpeHHH, a OTParKaeT peasIbHble H3Me- 
(HHA COCTaBa MOHOCHephI OTO JHA KO AHIO M OT BHTKa K BUTKYy. STO: MOXKHO 
leTb Ha rpaduKe puc. 25, KoTOpbit HCNOMb3yeT WaHHbIe OAHOTO WHA. BuHO, » 
10 TOUKH, COOTBETCTBYIOUHe OMHOMY BHTKY, J1OXKATCA C MaJIbIM pasOpocoM Ha 
(aBHY!IO KPHBYy1O, a TOUKH, MOJYYeHHbIe Ha MOCeLyIOUeM BUTKe, yxe Oouee © 


uonnelx nob % H+ (N7q+) 


Omnow. unmencuby. mokob 


Puc. 3. H3Menenve OTHOCHTebHOM HHTCHCHBHCCTM HOHHBIX NMKOB aTOMapHO- 
TO a30Ta B 3aBHCHMOCTH OT reorpaduyeckoh wWupoTh. A — No AanHEIM 12 BuT- 
Kop c 18 no 24 V 1958 r.: a—225— 250 xm; 6 —251—350 km; 6 —3851— 450 km; 
2— 451—600 xm; 0 — 601—980 km. 5 — no JaHubIM 2 BuTKoB 21 V 1958 r. 
| 
AUNTebHO OTHUAIOTCA OT\1POBEACHHOH KPHBOH. CyleqyeT UMeTb B BHAY, YTO 
ié. 2 110 NpWuYHHaM, YKa3aHHbIM BbIWMe, He HIJIIOCTPHpyeT YHCTO BbICOTHOTO 
MeHeHUA COCTaBa HOHOCHepbl, TAK KaK OMHOBPCMEHHO MeHAeTCA HM reorpadu- 
ckan UIMpora. ; 

Ha puc. 3 NPHBeeHb! JAHHbIe O WIMPOTHOH 3aBHCHMOCTH OTHOMCHHA TOKOB 
HOB ATOMAPHOrO a3z0Ta HU aTOMapHOro: _KHCOpoOsa. Becb AMana3souH BBICOT pa3- 
T Ha MATb UHTepBaoB. BusHO, YTO AA MHTepBaN0B 225—250 KM u251— 
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350 KM OTHOCHTebHad KOHLeEHTPallUA HOHOB ATOMaPHOFO a30Ta 3HAYHTEbHO BOS 
pacraeT mp mepexoye u3 oOmacTrH mupor 30°—50° B obmacTb 55°—65" c. ut 
Flas Bpicor 351—450 km wWMpoTHaA 3aBHCHMOCTb He MO?KeT ObITb BPE 
43-34 TOTO, UTO INMpOTa B 3TOM HHTepBasie MeHsAeTCA Maso. JIA elle OObIIMX BIH 
cor 451—980 kM MOxKHO CielaTb 3aKJIIOUeHHe, YTO OTHOCHTeJIbHaA KOHILCHTPa- 
Idsf HOHOB ATOMapHOrO 230Ta HOO MepectTaeT 3aBUCeTb OT LIHPOTHI, HOO 97a 
3aBUCHMOCTb CTAHOBHTCA Sovtee CASO, COXPaHAA KAYECTBEHHO TOT 2Ke XapakTep, 
YTO H JWI Me@HbIUHX BEICOT. Pa3s6poc ToueK OTpaxkaeT M3MeCHEHHA COCTaBa OT 
BUTKa K BUTKY H OTO AHA KO AHO. OTO nogTBepxMaeTcA puc. 35, UCMOMb3Y- 
IOULMM JlaHHbie OAHOrO JHA. 
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Boitoma ———> Sorcoma ———- 


Puc. 4. M3MencHWe OTHOCHTeAbHOH WHTCHCHBHOCTH MOHHBIX MHKOB B 3aBHCHMOCTH OT 

BHICOTb] % TeorpatbH4eckoH wWapoTbl (10 AaHHbIM OfHOrS BUTKa 22 V 1958 r.): A— 

okucu asota, 5 — MoweKymapHoro KucnMopoga, B— MomeKymapHoro a30Ta. TouKkH 

MepeHyMeposanbl B MOpAyKe BOspacTaHHA reorpaduyeckoH .wiMpoTe: J, 2— 1xKuHbIe 
inapotst (Mo mepures), 3—7 — ceBepHbie WMpoTs (Mocne nepurea) 


3pICOTHbIC 3ABHCHMOCTH OTHOCHTEJIBHbIX KOHUCHTPaluit TAKEJIbIX MOJICKY- 
AXPHbIX HOHOB KHCsIOpONa, a20Ta H OKHCH a30Ta HMeIOT NMPMMepHO OAMHAKOBbIN 
xapaktep. Ha Bpicore MepHrea OTHOCHTe/IbHbIe HHTCHCMBHOCTH COOTBeETCTBY1O- 
IHX MOHHBIX MMKOB MaKCHMAaJIbHbI HM JOBOJIbHG OsICTPO Maaior C BbICOTOH. 
CaMbIM MHTCHCHBHBIM CpeAH HUX ABAAeCTCA HOH OKUCH a30Ta. XapaKTepHele 
rpapukM 3aBHCHMOCTH OT BBICOTbI OTHOCHTe/IbHbIX MHTCHCHBHOCTeH *momeKy- 
AApHEIX muKoB O;, NO” u Nz (10 orsouenuo K O") npupegeust Ha puc. 4. 
OcoSeHHOcThIO STHX KPMBbIX ABJIAeTCA TO, TO BCe OHM OTYeTHBO pacma- 
WarorcA Ha [Be BeTBH: 1OKHYIO HW CeBepHyi0. IO .KHad B2TBb MpOXOAMT HuDKe 
CeBeDHOM, YTO yKa3blBaeT Ha LWIMpOTHY!O 3aBHCHMOCTb OTHOCHTesbHbIX KOH: 


9 % a + + 2 
weHTpauunH uonop NO’, O, u N,. ClyBenuyenvem wmMpoTs! KOHUeHTpallH! 
MOHOB OKHCH a30Ta, MOJICKYJIAPHOrO KHCMOpoqa HW MOJIeKyJApHOrO a30Ta BO3 
pacTaeT M10 OTHOMICHMIO K KOHIeHTPallMH MOHOB aTOMapHoro KuCMOpoa. 

jl Iuk MOHOB 'MOseKyJIApHOrO KUCOpOda MDOcMexKUBaeTCH JO MaKCHMasbHO! 
BbIcOoTo! 400%Km (OTHOCHTeJbHad WHTeCHCHBHOCTD O; 10 pa 0,1%), a muKI 
MOHOB OKHCHja30Ta HM MOJIeKYJIApHorO a30Ta — yo BEIcoTH! 500 km. Ha Bpico 
tax 4UU—500%km antedcuBHoctu nmukos NO’ u Ns no ornomennio K O 
CTaHOBATCA MpHMepHO OMHAKOBLIMA HM paBHbIMu 0,2--0,1%. Bume 500 xn 
MOJICKYJIAPHbIe HOHbI MepecTaior OOHapy2KuBaTbca, H MOHOCKepa c TOUHOCTHE 
yo 0,1% crTaHoButca yucTo aTomapHon, KHCJIOPOTHO-asoTHOH. 

Cunralo MpHATHBIM JOJrOM BbIpasHTb Mpv3HaTeMbHOCTh pyKOBOAUTeIK 
na6opatopuuu B. A. Muprosy 3a nocTosHHblii wHTepec K pa6oTe u O6cyxKJe 
HM€ pe3yJIbTaTOB, a _ Take COTpyqHuKaM JlaOopatopuu C. B. Bactoxosy 


A. A. Tlepoo u P. I. Wupmosy 3a Oonpuryio nomoutp IIpH oOpa6otTKe 06 
WIMPHOrO SKCMepHMeHTaJIbHOrO MaTepuasia. 
MuctutyT mpuknaqnot reocbu3suKu 


Tloctynuso 
Akayemun HayK CCCP 9 VII 1959 
é UMTUPOBAHHAA JIMTEPATYPA 
B.T.Wctomuu, Coopx. Wcxycersenubie ciyTHHka 3emau, p, 3, 1955 


*B.A.Muptos, B.T.Uctromunng, Yen. us. Hayk, 63, B. 1, 227(1957), * B.T. W¢ 
TOMHH, COopH. Uckyccrsennbie cnyTHHHUKU Seman, B. 2, 1958, cTp. 32. 
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| Jornuane Axanemun nayrx CCCP 
1959. Tom 129, Ne 14 


TEXHHTECKAAH PH3HKA 


A. A. BACHJIBEB 


O NPHMEHEHHH PEJIAKCALLHOHHbIX FEHEPATOPOB 
AA PEHEPMPOBAHH A, YACTOTHO-MOJLY JIMPOBAHHbIX 
KOJIEBAHHH 


(ITpedcmaeaeno axademuxom A. JI. Munyems2. VII 1959) 
| UacToTHO-MOLYJMpOBaHHble pesaKcallMOHHbIe renepatoppl (u. M. Pp. Tr.) 
MeIOT OOJIbIUIHe NOTeEHUMAaJIbHbIe BOSMOXKHOCTH HM MOLYT HaliTH LWMpoKoe MpHMe- 
SHHe B TEXHHKe YaCTOTHOHK MOAysAuuH. B nociegqHHe Probl NOABMIMCh pa6orTHl, 
Hates nec TIPHMCHEHHE 4. M. P. I. B CHCTeMax TeJIeH3MepeHnua (1) u mpeobpa- 
DBaHHA JaHHbIX H3 HENpPePbIBHOH POpMbI B AHCKpeTHYW (*), B HHTerpHpy!oulHx 
ieTpolcTBax (*) u T. 4. B HacTosmjem coo6ujeHHuu MOKa3aHo, TO C MOMOLIbIO 
|. M. Pp. TI. MOXKHO OCYMIECTBHTb OC- 

OBHbIe OlepalluH, HeOOXOXHMBIe B 
ae yaCTOTHOH MOJYJALHH. 
PewlakcalluOHHble kowle6aHHA Mpa 
(OCTOAHHOM YaCTOTe CleqOBaHHA HM- 
\YJIbCOB MOryT ObITb ONMCaHbI NpH 
(OMOLLH + MepHoxuyeckoh dyHKUMH 
ipemenu. Ja Toro uToObl nepelTu 
| calyyaioy YaCTOTHOH MO/YJIALHH, 

aCCMOTPHM TepHoyMyecKylo C me- Puc, 1 

Hono 2n dyukunto II aprymenta 9. 

IycTb apryMeHT @ ABJIAeCTCA B CBOIO OUepeb (PYHKUHeH HesaBHCHMoOli Mepe- 
‘eHHoH ¢. Ecum @ Junelino sapucut oT f¢, o(t) = wf, To dyHkuna I][¢(t)] ne- 
‘MOMMYeCKH C TepHozom 2x/m, 3aBHCHT OT NepemMenHoH ¢. IIpu nponsBolbHok 
aBucHMocTH » oT ¢ dpyHKunaA II [¢(/)] B, OOuleM Clyuae ye He OyeT NepHoyus 
eCKOH OTHOCHTeJIbHO MepemeHHOH f¢. 


| Bynem naspipatb (4) MrHOBeHHOM uacTOTOH KoneOaHuaA II[o(¢)] Bermuuny 


f= oo a dyxHkuwio § (4) — mruopeHHo aso. Ecau f(t) = 


= f, = const, To onpeyemeHHaxd TaKHM OOPa30M MIHOBeHHAA YaCTOTA CoBMafaeT 
yaCTOTOH cJleqOBaHuA UMMysIbcoB. T]OHATHe MFHOBEHHOM YaCTOTHI JIA KOJIeOa- 


uu Bula 
Tl [p (¢)] = sin ¢ (2) (1) 


aBHO HCHOJIb3yeTCA B TeEXHHKe YacTOTHOH MogyaunH (°). [Ipupeyennoe BpIue 
mpeyleenve BKIOUacT B paccMoTpeHHe Take KoNeOaHHA, OTMMYHBIC OT (1). 
O6bruHEI pesaKCallHOHHble TeHepaTOPb!l, HalipHMep MYJIbTHBHOpaTOp HJ 
JIOKUHT-reHepaTop,. CMOCOOHbI H3M€HATb YaCTOTY CJIelOBaHHA MPH H3MeHeHHH 
alpsxKeHHA CMeeHHA HIM Apyroro ynpaBsArouero HanpsAxKeHUA. OyHako 
TOUKH 3PeHHA NOMYYeHHA BbICOKOH CTaOHJIbHOCTH VM JIMHEHHOCTH MOJJIAIHOH- 
Of XapaKTepHCTHKH CYUIe€CTBeHHbIC MPCHMYleCTBa HMeIOT 4. M. p. Tr. C OL- 
uo (4,°) uJ C ABYMA MepeKsIOUaeMbIMM HHTerpaTopamy (7). 

Tpunuun jelicrBua 4. M. p. Tr. C OJHHM MHTerpaTopoM, TpeyroubHaa dopma 
BIXOJHOrO HanpsaxenHnsa II(~) koToporo, Kak 9TO OyeT MOKa3aHo able, OKa- 
BIBACTCA MpeMMOYTHTENbHOH, 3aksIOYaeTCA B CJefyroulem. Muterpatop 2 (cm. 
uc. 1) noxKmouaeTcA pH MoMOULM aleKTpOHHOrO Kwl0ya / K BXOJHDIM Hanps- 
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ae Bors 


J 


xKeHuaM +U(t) x —U(t). Onekrpouubii Kou J yupaBdeTCA TpHrrepoM 4 
KOTOPbI B CBOIO OYepeb YMpaBAeTCA AMIVIHTYMHbIM CeJIeKTOPOM 3. Kio 
nowkKm04aer Ha BXOU MHTerpaTopa HanpsxKeHHA + U (t) 4 — U(t), Kora BbIXO] 
Hoe HallpsxKeHHe MHTerpaTopa, H3MeCHAACh, MOXOMMT NO YPOBHEH CeseKTHPOBa 
HUA aMIWIHTyQHoro celekTopa +U, u —U). 

Tina nanpsxKenud Usyx, CHHTaA MHTerpaTop WeaIbHbIM, HMCCM 


ae n | U (t)dt 
U, = Tle (41. 9.) = Ser ame 


rye Il — mepvoquyeckas. (cM. puc. 2) c nepHogom 2x PyHKI\MA apryMeHta 9 
B coorseTcTBHH C JaHHbIM BBIIle ONpeesieHHeM, MI'HOBCHHaA YaCTOTa PaBHé 


1 do(t) "nU(t) ® wa 
i) = saa eRe ,? F E(2 


Tpeyrombuad (opMa BbIXOAHOrO HalpA*KeHUA TeHepaTopa ARMAeTCA MpeANO 
UTHTEJIbHOM C TO TOUKH 3peHHuA, YTO MYTeM HeJIHHeHHOrO MpeoOpasoBaHHA UE 
Hee MOryT ObITb JIerKO MOJy4eHbI 
KoscOaHuA Apyrok copmpl. Hanpu.- 
Mep, WIA GpeoOpas0BaHHA Tpeyroub- 
HOH (opMbl B CHHYCOHMaJIbHYIC 
MOXKHO MPHMeCHHTb AHORHYIO CXeMy 
JuneiHoH annpoKkcumawun. IIpu no- 
MOULM Cxemb! c 6 WHOamMu u 3 Conpo- 
THBJIGHHAMH MOKHO MOJYYHTb TOU- 
HOCTb IPHOJIM2KeHHA K CHHYCOMJaJIb: 
HOH cbopme OKOJIO 1%. IIpu OouIbIUeM 4HCye JMOOB MOXKHO MNOIYUHTb UW 6oulee 
xopollee mpHOMxKeHHe, TaK 4TG 


TU, (t ; 
Ue = sing (t) + A(t), 


re A(t) — dpyHKwusa, cTpeMaAulaica K HYJIO MpH yBelMYeHHH 4HCa allMpoK: 
CHMUPylolulHx oTpesKos; U1(/) — HampaxKenve Ha BbIXOZe almpoKkcumupyioulel 
cxempl. Oynkuua Ui[p(t)] MoxerT 6bITb pasioxKeHa B pAX no e/"? 4), Kospu: 
WMeHTbI KOTOPOrO MIpH MOCTOAHHOH MIHOBeHHOM yacTOTe OOpa3y10T OOBIYHbIE 
clekTp 9ToH :byHkunu. Tak Kak B JaHHOM calyyae Ui(9) cocrout 43 Ha6opa JM: 
He4HbIX OTPe3KOB C H3JIOMaMH B KOHeYHOM YHCJe ToYeK (B Mpesenax oHOre 
Hepwoya), TO OTbICKaHHe KOSXPPHUHeHTOB pa3soxenua Ui(p) B pag Dyppe 
CyllecTBeHHO yipollaerca, OCOOeCHHO IPH HCNOMb3SOBaHHH TaK Ha3bIBaeMOr¢ 
YNpouleHHoro cmoco6a BHIYHMCIeHHA KosppuuHenToB Dypbe (’). 

B HeKOTOpbIX CJly¥aAX HEOOXOAMMO HMeTb [Ba HIM Oosee CABHHYTHIX Mo past 
KoleOaHuA. Takoli CBM MOxKeT ObITb NOyYeH NyTeM NPHMeHeHHA JONOAHM 
FeJIbHOH CXEMbI, aHaJlOrHYHOH u306paxKeHHOH Ha puc. 1, HO c aMNAMTYAHBIM Ce 
JIEKTOPOM, NOKJIIOUCHHBIM K BbIXOAY HHTerpaToOpa OCHOBHOM CXeMbI H C H3Me 
H€HHBIMH M10 CpaBHeHHio C +Uo u — Ue ypoBHamu celekTHpoBanua. Hanpumep 
eC aMIVJIMTYQHbIM CeeKTOP, YUPaBJIAIONIMH KIOUOM JONOJHUTeIbHOH CXeMBI 
6yeT BbINaBaTb HMIYJIbCbI B Te MOMEHTHI, KOPa TpeyrosbHoe BbIXOZHOe Ha 
(pA2%KeHHe OCHOBHOFO HHTerpaTopa MpoXxoAMT 4yepes HYJeBOe 3HaueHHe, TO HK 
BbIXOAe HHTerpaTopa MOMOHUTeIbHOM CXeMbI OyeT reHepupoBaTbcA HaNpsxKe 
HMe, CABHHYTOe Ha x/2 OTHOCHTeBHO OCHOBHOrO. Ecm 9To HanpsvKenHe MO 
BeprHyTb HeIMHeHHOMY MpeoOpasoBaHHio, aHaJIOrHYHOMy TOMY, O KOTOPON 
ObWIO CKa3aHO BbIIIe, TO O6e CXeMbI BMecTe OyAYT reHepHpoBaTb Napy yuku 
sin 9(¢) u cos 9(Z). 

PaccMoTpuM B 3aKMIO¥eHHe Auana30HHOe YMHOxKeHHe MPHOBeHHOM YaCTOTE 
‘TaCTOTHO-MOAYJIMPOBAaHHBIX PeJlaKCalMOHHBIX KoeOaHHi. Oro BaxkHO, HalpH 
Mep, AA MOMYYeHUA CTAOWJIbHO MOAYNAWHOHHOH XapakTepHCTHKH B O6VAaCTI 
BbICOKHX YaCTOT, TaK KaK HeNOCpeACTBEHHOe TeHePHPOBaHHe BbICOKOUACTOTHBI? 
KoNeOaHHli C MOMOMLbIO BbICOKOYACTOTHOTO 4. M. p. Tr. aslo 6b Xy Wyk 
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TaOWJIbHOCTh = XapaKTepHCTHKH, eM) mpu YMHOKeHHH] YaCTOTb! HH3KOUa- 
troruoro 4. M. p. T. OTO OObxACHHeTCH, B “ACTHOCTH, OO/IbIIMM BIIMAHHeM Ha 
BbICOKOM YaCTOTe HEMOCTOAHCTBAa HHTepBadla BpeMeHH, B TeYeHHe KOTOpOro Mepe- 
‘JOUAIOTCA KJIIOUH. 

YcTPOHCTBO, OCYIM[eCTBIAIOMLee WHana3s0HHoe YMHOXKeHHeE MPHOBEHHOH uac- 


ror! komeOanuii II(p) rpeyronbHol Popmpl, MoxeT ObITb BHITIOMHEHO, HallpuMep, 
To OuloK-cxeMe, M300paxKeHHOl Ha 


ipuc. 3. TlonoxuTenmbHad uacTb KO- L, 
mleOaHHaA x(~) (puc. 4) mpoxogur ue- 
pes WuoX Di B Touxy A. DasounBep- 
ep / umeeT KoatppulueuT nepesayn, 
aBHbiii—l, u mostomy quol Da 9™ 
allepT MPH MOJO%KUTebHOM Halpa- ~ 
OKeHHH Ha BxOfe ca3s0HHBepTepa. Puc. 3 
IIpH oTpHlaTebHOM Halps»%KeHHH 
Ha Bxojle 3amupaerca Auog Di. Kone6anne [11(2¢) B rouxe A u306paxkeno nyHK- 
‘THPHOH JIMHMeH Ha puc. 4. Ha Bpixogle ycuntTeia 2, uMeloulero KosPPpuUHeHT 
iNepelaun, paBHbll 2, u BbIYHTaIOWero MOCTOAHHYIO COCTABJIAIONLYIO H3 BXOJHOTO 
curHadia, MoJlyyaetca KoeOanue Il2(2~) TpeyrombHok cbopmpi (puc. 4) ¢ mrHo- 
{BeHHOH YacToTol, B 2 pa3a OombiuelH ucxogqHoH. MoxkHo ocyuecTBHTb, oue- 
BHHO, MOCJ@NOBaTebHOe BKJIIO- 
yeHHe MOJOOHBIX KaCKaJOB YMHO- 
X%KeHHA, a pH Momo Goee 
CJIOMKHOH CXEMbI MOYYATb KoO3p- 
(PHUMeEHT YMHOXKEHHA, Gob 2, 
MB OJHOM Kackajle. M3 n3s102%KeH- 
HOrO culeqyeT, YTO HW IPH MocTpoe- 
HHH CX€M YMHOXK€HHA MIHOBEeH- 
HOM YaCTOTbI TpeyrouibHad cbopMa 
Puc. 4 KoueOaHHaA n(p) ABJIAeTCA pele 
NOUTHTeIbHOH. Ecau tTpe6yemoe 

_ BbICOKOUAaCTOTHOe KOeOaHHe JOJKHO HMeTb (PopMY, OTJIMYHY!O OT TPeyrouIbHOoH, 
“HallpHMep CHHYCOMJaJIbHY10, TO HeOOXOAMMoe WIA 9sToro mpeoOpasoBanue 
JOJKHO ObITb OCYULECTBICHO C TOMOLMIbIO AHOAHOM allmpoOKCHMUpytiolleH CXeMbI 
mocule YMHOKeHHA. 

Astop Bbipaxkaet OnarogapHoctb C. M. Psirosy u C. M. Py6unuckomy 3a 
oOcykJenve paOoTbr WH COBETHI. 


Tloctynusto 
380 VI 1959 


LMTHPOBAHHASA JIATEPATYPA 


1D. J.Gray, V.P.Gurske, W.E. Morrow, Electronics, 26, Ne 9, 165 
(O53) pe Sh ye by, Electronics, 29, Ne 1, 152 (1956). * E.W. Fuller, L.U. Hib- 
hand, J. oci. Instr.,.d1, Ne 2, 36 (1954). “* A. A: B acuabes, Oruer No 346, Panno- 
vex. uncr. AH CCCP, 1958. *B. Van der Poli jr, Inst. Electr. Eng., 93, 111, Ne 23, 
153 (1946). ®E. Kettel, Arch. d. Elektrotechn. Ubertragung., 18, Ne 3, 95 (1959). 
7J. F. Gibbous, Proc. Inst. Rad. d. Eng., 45, 2, 243 (1957). 
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TEXHHYECKAA ®H3HKA 


M. fr. FOHHKBEPY, JI. C. WHKJIHC u A. A. OMEKYHOB ) 


K BOMPOCY OB YNPOUHEHHM COCYJOB BbICOKOrO AABJIEHHA 
(I pedcmaeaeno axademuxom B. A. Kasaxncxum 3 VII 1959) | 


PaspbiB cocya BbICOKOrO JaBJIeHHA IIPOHCXOAMT B TOT MOMEHT, Kora Ha- 
MIpaxKeHHA, BOSHHKAaIOUMe NO AelicTBHeM BHYTpeHHerO MaBJeHHA B CTeCHKAaX 
cocyjla, WocTuraioT ompeyeyieHHOH BeJIMUHHbI, 3HAYeCHHE KOTOPOH 3aBHCHT OT 
IIpO¥“HOCTH MaTepHadla, MPHMeHeHHOrO WIA H3POTOBJIeHHA cocysla. 

O6bI4uHO pacueT Cocyla CBOJUTCA K olpeesieHHtO Toro aBJIeHHA, MPH KOTO- 
POM HallpsxkeHHe Ha BHYTPeHHeH CTeHKe JOCTHTaeT Mpelesia TeKyyeCTH MaTe- 
puana. [I]pu61nxeHHoe pelleHHve 3TOH 3aa4H JlaeTCA MHOFOUHCJICHHbIMH TeO- 
puaMH mpounocTH. M3 onbira U3BeCTHO, UTO TOJICTOCTeEHHbIC COCYAbI BbIAepKU- 
BalOT JO PaspbIBa 3HAYHTEJIbHO OOJIbIIee, YEM BbIYHCJIEHHOe MO 9THM TeOpHsM, 
RaBJeHHe. ITO MpOuCcxoMUT BCeACTBHE TOFO, YTO pH MviacTHyecKON AeopMalluu 
TIpPOHCXOAUT 3HaYNTeIbHOe YNpouHeHHe MaTepHala, a B TaK Ha3blIBaeMOH 
MlacTHueckol 30He ysyulUaeTcA pacnpesesenve Hampaxenul (1). OfHako Jaxe 
WIA JIYULIMX COBPeMeHHBIX CTavleH JaBeHHe pa3pbIBa COCYOB, Y KOTOPbIXxX 
MlaCTHueCKHH CJIOM PaCnpocTpaHeH Ha BCIO TOJMHHY CTCHKH, He MpeBbIlllaeT 
20 000—25 000 kI’/cm?. Uro6nbi yBeHUNTb WaBsIeHHe, KOTOPOe MOXET BbIJep2xKaTb 
Cocy, HY2KHO JIH60 CHH3HTb Halps»KeHHA B CTeHKAX Cocyfla, JIMOO HMeTb WIA 
ero MOCTpoOHKH MaTepHavibl, OG/laaloulMe Topa3O Oo/lblieH MpPOUHOCTbIO, 4eM 
COBPeMeHHbIe CTaJH. 

Jia CHWKeHHA HallpsxKeHHl B CTeHKaxX Cocya NpHMeHAIOT pa3JIMUHBIe 
TIPHeMbI, HEOAHOKPaTHO ONMCAHHEIe B JIUTePaType,—92TO MeTOJbI PHA paB/MueCcKou 
H MeXaHHyeCKOH NMOWlepxKKH, MeTOX COcpeMoTOYeHHA OCHOBHOH Harpy3KH Ha 
MIOWaH, OKPy2XeHHOH OOJIbUIHMH MaCCaMH HeHarpy2KeHHOrO MaTepHaiJia, 
Wap). 

B nocdeqHee BpeMA B22xKHBIM HallpaBJIeHHeM B KOHCTPYHPOBaHHU almapa- 
TYPbI BLICOKOrO AaBJICHHA ABHJICA NPHeM 3aMeHbI B KOHCTPYKIUMAX HallpsxKeHu 
pacTaxKeHHA HallpsAxKeHHAMH CxKAaTHA. IIpu sTOM UCNOMb3yeTCA TO OGCTOATE/b- 
CTBO, UTO IIPOUHOCTh Ha CKaTHe TAKHX MaTepHaJIOB, KaK KapOuL BoMb:pama u 
TBepAble CTayIu, B 3—4 pa3a Oosbule MPOUHOCTH Ha pacTaxKeHHe. DToT NpHHWUN 
TIPHMeHeH, HallPpHMep, B KOHCTPYKUMH, KOTOPad M3BeCTHA MO, Ha3BaHHeM TeT- 
pa2qpnyeckoH HaKOBaJIbHH (7), HM Mo3BOMeT yxe cCelyac CO3q4BaTb JaBuie- 
Hux B 200000 aT B coueTaHHH C BeCbMa BbICOKHMM TeMMepaTypaMH BHYTpH 
ammapata. 

B Ha3BaHHOH KOHCTPyYKUMH YeTHIPe MOPWHA JBHXKYTCA B BbICOKOBA3KO!i 
cpede (mupoduinte) Mo HallpaBslenuto K OOuleMy WeHTpy. Tpeyroububle WiocKue 
TOPIbl STHX MOPWHeH, Mex*KAY KOTOPbIMH HaXOLATCA MOMMepxUBAIOMIMe UX MIpo- 
CNOHKH W3 NMpopusuTa, OOpasyloT TeTpasApuyeckuli «cocy» BbICOKOrO JaBuJle- 
HHA. TakHuM oOpa30M, B KOHCTPYKUMH TeTpaspH4ecKoll HaKOBaJIbHU pelUeHbl 
ABe OCHOBHbI€ MpoOsIemMbl — NokkepxKa JBUXKYULerOCcA NOPWIHA HW COskaHHe «co- 
cya» BbICOKOrO JaBJIeHHA, BbIePKUBAaIOMero UpesBLIaHHO CobuINe HaNDARKe- 
HHA M BbICOKHe TeMMepaTyPppl. 

OfHaKo [Be yKa3aHHble MPOOMeMbI MOFYT pellaTbCA HW pa3feNbHO Cc UCMONB30- 
BaHHeM TOrO %Ke MPHHUAMa, KOTOPbI NOMOXKeH B OCHOBY TeTpaspuyeckoli 
HakOBaJIbHH. He ocTanaBiMBaach Ha MOMepxKKe MOpuIHA, paccMoTPHM BoTIpce 
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O8AaHHH BEICOKOMpOuHOrO Cocya BbICOKOrO aBseHHA. HanoMHHM, Kak pa- 
TaeT TOJICTOCTeHHBIM COcyA MpH AaBJIeHHAX, MpeBbIMaloMUx Mpesem mpoy- 
CTH MaTephaa. Ha BHYTPpeHHUX BOJIOKHaX Cocyfa Mp STOM oOpa3yeTca 
facTHueCKHH C/OH, B KOTOPOM SKBUBaJICHTHbIC HalpsA2KeCHMA HMEIOT MOCTOAH- 
M0 BCJIMNHHY, He 3aBHCALLYyI0 OT AaBslenus. I]pu pocre BHyTpeHHero LaBleHHA 
(CIMYHBaeTCA TOMbKO TOJMMHAa MWiacTHyecKoro clod. LwMHyp oKa3piBaeTcA 
\K Obl pa3fevleHHBIM Ha JBa COA — nacTruyecKkuit u yupyrun. Ilocaequuu 
(€P2KMBaeT MWlacCTHyecKHH CO oT pa3ppiBa. Ilo Mepe yroHueHua ynpyroro. 
(OA BCJIeACTBHe paclIpocTpaHeHHA mvlacTHue- 
oro CJIOA Ha BCe OOJIbUIYIO TOMMIMHY CTeHKU 
"pyruii CoH pH KaKoM-TO JaBeHuH pa3pbI- 
eTCA, Mocle wero HaCTyMaeT pa3spbIB BCero 
imapara. Onbir moKa3piBaetT, To, JelicrBu- 
VIbHO, COCY]bI BbICOKOrO ‘aBJICHUA pa3PbIBa- 

CA MMCHHO CHapyxkH. 

Tenepb mpeyctaBum ce6e cocyq BEICOKOro 
BJICHHA, H3POTOBJICHHbIH U3 BYX C/10eB: BHELI- 
ro ynpyroro Oaufaxa / 4 BHYTpeHHero COA, 
KTOAMeCTO H3 HeECKOJIbKUX TBEPbIX KJIMHbeB 2 
uc. 1). Herpyauo 3amerutb, uro MmaTepual 
|HHbeB paOoTaeT He Ha pacTaxKeHHe, a Ha 
ee: BCJ€NCTBHE YerO KIMHbA MOTYT BBIEP- pyc, 1. Tipunuun nocrpoenus 
MTb 3HAaUHTe/JIbHO OouIbuIee JaBuleHHe, eM KIMHOBOrO cocyja 
HKH OObIUHOrO Covyja. JlaBseHue Ha: BHYT- 

\HHeH MOBePXHOCTH KJMHOBOTO WHIMHApa (T. e. WduMkpa, oOpasoBanxoro: 

| IIpHUWIMpoBaHHBIX ‘pyr K Jpyry KJIMHbeB) PaclipocTpaHsAerca No Tey 

| Se M MepefaercA Ha ero HapyxKuylo nopepxHoctTb. IlpH sTOM BeHUHHA 

HallpsxKeHHA yYMeHbIlaeTca 

va (B Mpefete, MpH OTCYTCTBHH 

TPCHHA M@KLY KJIMHbAMH) B. 

,  R/rpas, rae R u r—Oonbuon 
H MaJIbIii paMYyCbI KJIMHbeB*. 

2 Ha ocnose 3Toro NpHHuna: 

HaMu ObWI CKOHCTPYHpOBaH H 

3 nmocTpoeH alnmapaT Cc CcocyJlOoM 

BbICOKOrO flaBJIEHHA, CxXeMa 

4 KoToporo wH300paxkeHa Ha 

Y, puc. 2. B crambuHolt Oanyax 4 


oan 4 J  OMeLLeHBI YETHIPe TULAaTeJIbHO: 
Wr tee 
ry KJHHAa O 
WWMM NOBEPXHOCTAMH,  COCTABAIO- 
| mWuX cocy BbICoKorO aBuJe- 
ic. 2. Cxema KOHCTpyKUMM almapata Cc KMMHOBbIM Hua. CHHu3y alllapaT 3aKpbiT 
| Rg mpo6Kolt 5. Cpepxy B Kanal, 06- 
sOBaHHBIH KJIMHbAMH, BCTABJIEH HeEOOJbIUON CTaIbHOM WHIMHAPHyecKMH Nop- 
Hb 6. JlaBseHve Ha STOT NOPLIeHb Co3qaeTCA KOHHYeCKHM Nopwinem J. Dopma 
oOrO MOpwHA usOpana U3 CulexyomNx coobpaxenuli. Vspecruo, 4TO B 06- 
3laxX, MOABepraeMbIx OCeBOH Harpy3Ke, reomerpuyeckH HaHOosee OaronpHAT- 
@ PopMoH ABAeTCA YceyeHHbIM KOHyc. On MpoTHBOCTONT OOJIbINHM aBuJle- 
AM, 4CM IHJHHIAp TOW xe Miowjayqu NonepewHoro ceyeHHA BCJeACTBHE TOTO, 
0 ATOMbI Ha YCCYCHHOH NOBEPXHOCTH HMEIOT MEXaHHUeCKHe CBA3H, PacMpocTpa- 
lOWlHeCA BeepOoOpa3HO MO Mepe YBeIMYeHHA MIOWLAaW MO HaMpaB/JleHH!O K OC- 
BaHio Konyca. Ilo stoi Ke NPH4YHHe HAM MIpuMeHeHa (OpMa KJIHHbEB, O.K3- 
A K YyCeyYeCHHOMY KOHYCY. _ 


—* Cyemyer OTMETHTb, UTO MBICJIb O IPHMCHCHHH MOAOOHIX KMHbEB B alllapaType BbICOKOTO: 
JICHHA OblIa BNepBbIe BLICKa3aHa P. B. MunbBuUKUM (3), HO He MO/lyuHJia B CBOe BpeMA Mpak- 
eCKOrO OCYILeCTBJIeHHA. 
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; 

B KanHawle HaXOQHTCA NMpoOpHJIMTOBLIM WHIHHAp 7, BHYTpH KoTOporo Md 
MelIeH HCCleqyeMbii oOpasen. [Ip ABH2xKeHHH NOPLWHA JaB/leHve BHYTPH Kanal. 
ObICTpo BOSpacraeT, AOCTHTaA MaKCHMyMa B KOHIe Xofa NopwHsA. B stor MOMeH 
KOHYC MOPUIHA 3aKPbIBaeT KJIMHOBOH Cocy, OOpasyA KOMMaKTHbIM KOMIVJIeKC 
CnocoOubili B JaHHOH KOHCTPYKUHH BbIepKaTb JaBsenue cBpriue 50 000 ar. B Ce 
yeTaHHH C BbICOKOH TeMMepaTypou. 2 

B onvcaHHoli KOHCTPYKUMM UMIMHApMueckHli H KOHMYeCKHH NOpmInH 6 U 
paOoTaIM MouTH 6e3 MosMepxKKU (CCIM He CUMTATb CBMHILOBbIX KOsel 2), YD 
T1O3BOJIAJIO CYUTb O BEIMUMHE JOCTHPaeMoro JaBJIeHHA MO MepeMelleHHIO Topi 
Heli. Ha puc. 3 mpescTaBJieHbl pesy/IbTAaTbI OMHOFO H3 TAKHX OMIbITOB, B KOTOPO! 
BHYTPb = MHpodusIMTOBOrO = HIM 
Obl MoMemleH ‘HeOOIbIIOH UWHJIMHAPH 
ua Bucmyta. Ilommmopduoe mpeppallle 
HHe BUCMYTa, MpoHCxofaulee pH ak 
JeHHH okomo 25000 ar. u compoBox 
2 JarollleecAH YMeHbUIeHHeM OObeMa, ACH 

BHJHO M0 H3JIOMY KPHBOH B KOOpJE 
HaTaX CMelleHHe NOPpWIHA — JlaBJleHy 

] Ha mpecce MYJIbTHIWIMKaTopa. 
M3 paccmoTpeHus puc. 3 culelyet 
YTO B 3TOM OMbITe ObluIO MOCTHrHYT 
Ca ee eee MaKCHMaJIbHoe JlaBJIeHHe, MpeBbIllaK 
40 80 120 160 wi lok ulee MOUTH BABOe AaBeHve MpeBpalile 
e HHA BucMyTa. CyleqyeT OTMeTHTb, UT 
Puc. 3, Tloaumoppuprit nmepexoy Bucmyta B HCOAHOKPaTHO MIpOBeWeHHBIe B  alilleé 
KOOpyMHaTax CMeluleHHe MNOPLIHA — aBse- pate ONHCaHHOH KOHCTPYKIMH ONIBITI 
Hue Ha Mpecce MYJbTHNVIMKaTOpa pw JapsenuaxtoKoo 50 000 at, u Tew 
Mepatypax jo 1500° B TeyeHHe MHOrH 
4aCOB He OCTABHJIM HHKaKMX 3aMeCTHbIX H3MeCHeCHHH Ha BHYTPeHHeH MOBepXHC 

‘CTH KJIMHbeB, OOPa3yIOULMX KaHa cocya BbICOKOrO WaBJeHHA. 

IIpeqen JocTuxKHMBIX JaBJIeHHi B allmapaType ONMCaHHOrO THA MOET OBIT! 
‘OUeBUHO, MOBbILIeH MpH YCOBHH MpHMeHeHHA NMOWepxKKH ABUxXKYULeroc 
NOPWHA, H3POTOBJICHHA MOpWIHeH WU KJIMHbeB M3 TBEPAbIX CMIaBOB H, B CJy4a 
HeOOXONMMOCTH, CO3aHHA Me@XaHHYeCKOH MOMMepKKH KJIMHbEB MO H3BeCTHBI 
MeToaM, 

B paOote mpuuuman yuactue M. JI. Ilyurkuuckuit. 


MM 
3 ) 


Al 


UnctutyT opranvueckoh xumun um. H. JI. 3enuuckoro Tloctynuso 
Axkagzemun Hayk CCCP 30 VI 1959 


TocyfapeTBeHHbId HHCTUTYT 
a30THOH MpoOMbILIJIe€HHOCTH 


UWMTHPOBAHHAS JIMTEPATYPA 


1). C. Wuk auc, Texuuka bu3Hko-xHMMuecKHX HCCIeqOBaHHH Mp BbICOKHX aBu 
HuAX, H3q. 2-e, 1958. 2 H. T. Hall, Rev. Sci. Instr., 29, Ne 4, 267 (1958). § P.B.Mua 
BuuKUH, Xum. mauw., Ne 1, 31 (1938). 
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Hokaanes Akanemun nayr CCCP 
1959. Tom 129, M 4 


TEXHHYECKAA PH3HKA 


Ujnen-koppecnongzent AH CCCP C. H. )KYPKOB u A. B. CABHUKHK] 
K BOTIPOCY O MEXAHH3ME PA3SPYWIEHHA TBEPbIX TEJI 


CucTemaTHyeckoe H3y4eHHe TeMMepaTyYPHO-BpeMeHHOM 3aBMCHMOCTH IIpou- 
HOCTH TBepAbIX Te (1~*) MoKa3aJ10, UTO BPpeMA AO paspbIBa OOpasita Moy pacta- 
ruBaloujeli Harpy3Kol olpesenaerca cbopmy.toi 
Vere 
5 He = == Toe i ’ (1) 
fle « — JoNroBeyHocTh, T. e. BPeMA OT Havana HarpyXeHHA NO paspplBa o6- 
basila; o — Halpsxenue; JT — Temmepatypa. []pounocruple cBolicTBa TBeporo 
ela, B COOTBETCTBHH C 3TOH 3aKOHOMEPHOCThIO, ONpekesAIOTCA MapamMeTpamMu 
Fo Y HW U,, rae U, — norenun- 
AJIbHBIM Oapbep mpolecca paspy- 
meHua. Boo NoKa3aHo, 4TO Aa 
IHCTHIX MeTasi0B Zn, Al, Ag, Ni 
Pt 3HaueHve U, mo BelM4HHE 
CoBlakaeT C 3HeEprvel cyOmuMa- 
WMH STHX MeTAJVJIOB, T. €. C 9HED- 
fueH CBA3H aTOMOB B KPHCTaJJIH- 
Pa pellerKe. 


Pay uccsleqoBaTeslel CuHTatIoT, 

TO JOJITOBeYHOCTb MaTepHavia Nod 

arpy3KOH +t oOllpedeJineTcaA Bpe- 
MeHeM, HeOOXOJMMbIM JIA pocta 
&3aPONbILeBbIX> TpelHH (*), KoTo- re 
ppie, Kak MomaraioT, HMeIOTCA B 
ireie elle GC MpHJI0xKeHHA K HeEMY 
HarpYy3KH HIM BOSHUKAIOT B HEM B_ pyc, 1, 3aBcHMocTh JOMrOBeYHOCTH OT Hallps2Ke- 
pe3 yJIbTAaTe ABHXKeHHA JWAMCIOKa- HHA AJA uacToro cepeOpa 
Hui Ip MiacTH4ecKoM edopmu- 
poBaHuu oOpa3ua (°,”). Bompoc o MexaHH3Me pocTa TPelllHH elle He pellen, 
KOTA 9TOH MmpoOlemMe nocBamen pant padot (%-!?,18,1%, Han6onee nomHO 
PaCCMOTPeHbI MeXaHH3MBI, CBASbIBaIOWMe Upollecc paspyuwieHHa c Audpdy3suon- 

OH MOJBHXKHOCTbIO aTOMOB B TBepJOM TeJle. 
| 5B. A. Tinuec (14,17), ucxoqa u3 mpeqnoiowkenua, uTo pacnpocrpaHenue 
WpeUlHHbI MPOMCXONMMT 3a CYeT MpuTOKa K ee ycTbiO Aubpynzupyrouux u3 

ObeMa BaKaHCHH, NOYUHJI TeopeTHYeCKoe BbIPaKeHHe MIA MOTOBeEYHOCTH MOY 

arpy3KoH, Mo BUY coBMayatouree C HaliJeHHbIM 2KCePHMeHTaJbHO (cM. op- 
mMyy (1)). OtHako BeM4HHa SHEPrHH aKTHBALHH, ONpeeAloulad CKOPOCTb 
OCTa TPelHH, NO JaHHbIM 3TOH paOoThI paBHAeTCA 9HEPruH CaMOAMPDY3HH, ITO 
a 20—30% MeHbule HaliJeHHOM 3KCMepHMeHTaJIbHO (7). 

Hacrosmjaa paOora MocraBuieHa C Weblo MpoBepku Auppy3HOHHOH Teopuu 
ocTa TpellHH, NMpHBOAAUIMX K pasppiBy oOpasua. Jia sToro u3 TeMMepaTyPHO- 
PeMeHHOH 3aBHCHMOCTH MpOUHOCTH ONpeseAaCh 9HEPrHA AKTHBALMH Mpolkecca 
aspyumenua U,, KoTopad 3aTeM ConocTaB/Aacb C MOJYYeHHbIMH HaM¥ (MeTO- 
aM padoaKTHBHbIX HHAUKaTOpOB) 9HeprHaMH CyO/MMallMu UW CaMosupbysuu. 

Bo Bcex H3MepeHHAX HCIMOJb30BaJIOCb OJHO H TO Ke NOMMKPHCTaJJIM4eCKoOe 
‘epeOpo, collepxamee 99,99% Ag. SaBucHMocTb JoOrOBeYHOCTH % OT pacTArH- 
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4 8 1 1 2 Blunt 


6 


Baloulcro HallpsxKeHHA o H3yYaocb Ha OOpaslax, BbIPYOMCHHBIX U3 TOHKOH 
TulacTHubl CepeOpa B PopMe ABOHHOH JoMaTKH. M3mepeHusA NPOBOAMJINCh B UIH- 
POKOM TeMIepaTYPpHOM H BPeM€HHOM HHTepBaJlaxX MeTOJOM, pa3paOoTaHHbIM 
Bete) - 

ee ened janupie (pvc. 1) xopomo™ ygoBerBopsioT dopmyve (1). 
BuyncleHubie 3HayeHHA Ko2buuveHTOB +, Y H U, mpuBefenbi B Taba. 1. 
Sueprua cy6iuMalHH cepeOpa, MoMeyeHHO- 
ro pawMoakTHBHEIM usoTonom Ag", onpe- 
ylesiasiaCb 10 H3Me€He€HHIO YIpyrocTH Napa Hay. 
HUM B 3a€BHCHMOCTH OT TeMMepaTypbl (pHc. 2). 
ror MeTo, mpeqiowen B paborte (1%). Tlomyuen- 
Hoe 3HayeHHe SHEPruH cyOJIMMaluH 2d CepeOpa 
(cm. Ta6. 1) HAaXOHTCA B XOPOLIeM COrMiacnH C 
H3MepeHHAMH Apyrux apropos (7,**). 

Kosdduuneut camoquppysun D storo xe 
cepeOpa H3MepsvIca AOCOPOLLHOHHBIM MeTOJOM (1°): 
B IIMPpOKOM TeMMepaTYPpHOM MHHTepBaJle — OT 
460 no 920°C. 3asucumoctb 1gD oT o6paTHoH 
TeMMepaTypbl MpeAcTaBsiena Ha puc. 3. QHeprux 
camoguddpysuu cepeOpa Ez, paccuuTaHHad us 
HakJOHa IpAMOH, MpuBeweua B Tabu. |. 

V3 Ta6MUbl BHAHO, YTO BeJIMYHHa SHEP: 
Puc. 2. 3aBHcHMocTbh CKOpocTH aKTHBAallHH Mpollecca paspyweaua U, npakTHye- 
eee a bet Se oh pesuet a CKH COBMajlaeT Cc BeJIMYHHOH SHEprHH cyOIMMa- 
ciiapa cepepa c amiomunuem (2). HH }. He6oubuice oTMUHe B BeIMYMHAaX U, we 
Mm — CKOPOCTb HcnapeHHA — Mpo- \, 10 HalwIHM OWeHKaM, He BbIXOJHT 3a NpeeJIbY 
MopyHOHabHa yMpyrocTH Napa p morpemHocteH onpita. UTo KacaeTca pacxox]e- 

HHA MEKLY BeIMYHHaMH SHeEprHMu paspymenua U, 
WM 2Hepruu camogquddysuu Eg, Ha TO yxe YKa3bIBaocb B paOoTe OHOrO U3 
aBTOPOB JlaHHOH cTaTbH (”), TO OHO He MOET ObITh OGBACHEHO SKCIePHMeHTAaJIb= 
HbIMH OWIMOKaMH. 

CoBOKYNHOCTb STHX Pe3YJIbTaTOB JaeT OCHOBaHHe, NO HallieMy MHeHHIO, 
COMHeEBaTbCA B ClpaBelIMBocTH MdPy3HOHHOrO MeXaHH3Ma pocTa TPelllHH, 
NIpHBOMAWIMX K paspbIBy OOpa3ila. 

UroOp eure pas yOeAuTbca, AelcCTBUTebHO JIM pa3pymeHve TBepdoro Tela 
He CBA34HO C MPOMCXOJALIMMH B HEM Anpdpy3HOHHbIMU TpoleccaMh, OblJia mpey- 
MPHHATA MOMbITKa MOKa3aTb, 4TO 9HEprua U, He TOJIbKO KOJIMYECTBEHHO, HO # 
KaueCTBEHHO PaCXOHTCA C 9HEprHeh Camoludpy3uu. 


%o 


Qashp 
= 


Ta6nunua 1 


| 


Top SOK LY; wean U,, KKaJi/r-aT.| A, KKas/r-aT. Eq, Kkau/r-arT. 
| 
Ag {0-18 1,9 62 66 46,0 
Ag-Lodat. % Al 10-18 het 64 67 pail ites 


Hispecruo, uro Malad AoOaBka MpMMeCcH K MeTaJJIy 3AM€THO MeHAET eFo SHEp- 
cuto CaMomuddpy3sHH, OCTaBJIAA MpakTHYeCKH HeEH3MeHHOM SHEprHu1o cyOMMalluy 
OCHOBHOrO KomMoHeHTa (!7). B 3aBHCHMOCTH OT TOrO, H3MeHHTCA JIM B CnwaBe 
9HEPrHA PaspyuIeHHA MOMOOHO H3MeHeHHIO SHEPrHH camo_uddy3suu, GyyzeT pe- 
WWeH BOMpoc O HaJIHYHH CBA3H Me@XKLZY HUME. 

Ball H3y4eH TBEPAbIH pacTBop cepe6pa c 5 atr.% asmiomuHHUA. Ja 92TOrO- 
cliaBa ObIJIH OlpefeeHbl HHTepecyroulNe Hac KOHCTaHTEI Uy, } HM Eq, KOTO- 
pble opeeAIUCb TEMH 2Ke METOLAMH, TO H B C/lyyae YNCTOrO CepeOpa. PesyuIb- 
TaTbl H3MepeHHH NOKa3aHbl Ha pute. 2, 3 uw 4, PaccuMTaHHble NO 3THM JaHHbIM 
9HePrHH aKTHBAaMM AIA paspyuleHHA, CyOJMMalMu H CaMo_uddysuu cBeeHb 
B TaO. 1, 

ConoctaBleHve 9HepreTHYeCKUX KOHCTAHT, MOYYCHHLIX JA uNCTOrO ce- 
peOpa H cilaBa, MOKa3bIBaeT, YTO SHEPruA Camozudpy3uu pu Ao6aBsenuu B Ce 
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jeOPO aJIOMMHAA CHM3HIaCcb Ha 30%, B TO BpeMA KaK SHeprua paspyuieHua 4 
IH€PrHA CYOMMMALMM OCTaIMCb HeEH3MCHHBIMH. OTO yKa3bIBaeT Ha OTCYTCTBHe 
(OPpeJANHH MexKLy 9HeprHeli pas- 
tymenHa U, WM 9HeprHel CaMo- “6 
Waddysuu Eg. 
| Cmnelyer Wo6aButTb, 4To ecu 
BI MOTeCHUMaIbHBI Oapbep U, 
iIpeqeiaica uppysueH, To m0- 
WoKeHHe JHEP AKTHBALNU Mpo- 
a camMoluippy3uu B CrviaBe (cM. 
61. 1) mpHBeto Obl, Kak 9TO 
vlelyeT 43 popMyvinr (1), kK pesKo- 
Ty MOHM*KeudIO =MpOUHOCTHEIX 
OUCTB TBepAoro pacTBopa. K 9To- 
y Ke MpHBeslo Obl H HaGuI10)ar0- 


Ug D (cm4/cek) ———— 


S 


uc. 3, 3aBHCHMOCTb KoadPuHeHTa 'ca- 
onuppysuu cepeOpa or TemmepatypH. 
| — ix anctoro cepedpa, D = 0,7 exp 
+—46000/RT) sili 2 — (a -ciiapa 
fepeOpa c 5 at. % amiomMuHun D = ; 

19 3-107 exp(—31800/RT) cm2/cex > eae vubu ante 


yyeecA Ha onbite (Puc. 3) yBeruuenye nupysHoHHOl NO_BH2KHOCTH aTOMOB 
cilape 10 CpaBHeHMi0 C 4NCTHIM MeTasJIOM. OfHaKO B JelCTBHTe/IbHOCTH 
-  Ha@ioqaerca oOpaTHoe: Malad JoOaBKa aJIOMMHHA 


' 
Ss 


flim atl a cee se 


6 


IIPHBOAMT He K MOHHXKCHHIO MPOUHOCTH, a K 3Ha- 
|. YHTe@IbHOMY .YMPO¥HeHHIO TBepforo pacTBopa (cp. 
2 puc. 1 u 4).' 
Re 

8, TakuM o0pa30M, 3HeprHaA aAKTHBAWMH mpolecca 

| > 3, MeXaHHyeCKOro Pa3PYWIeHHA He COBMaaeT C 9HEPrHen 
iad _ caMo,u@dpy3Hu Kak Mo BeIMuMHe, TaK HW NO XapakTepy 
So CBOero H3MeHeHHA; MexKAY camodudppysvet U Aou4ro- 


. BCYHOCTbIO He OOHAPyXKMBaeTCA CBASH, BbITeKAalolleli 

“)-¢ 8 @ © Dia V3 judpy3voHHoli Teopuu' paspymexua (14). Bee 

rao 3TO YKa3bIBaeT Ha TO, UTO POCT TPel{HHbI B TBePJOM 

uc. 4. 3aBMcuMocTb AoMrO- —Teyle He CBA3AH C Aubpy3HOHHOL MOABHXKHOCTHIO aTO- 

1 heehee pene mos. Bomee Toro, OTCyTCTBHe KOppeALHH MeL 

Cepe6pa.c aulioMunuem Ruppy3vei u mpolleccom pa3spyuieHHA MelaeT STOT 

BbIBOX CapaBeIHBbIM TaKxKe H MO OTHOLWICHHIO K 

IPYHM MpelviaraeMbIM MeXaHH3MaM, OCHOBaHHbIM Ha JONYUeHHH OlIpefe/A10- 
mei, pola mappy3aa B paspymeHuu MetammoB(?-!,1%,1%). 


“~ @y3HKoO-TexHHecKHit MHCTUTYT Tlocrynus10 
Akayemuu HaykK CCCP 20 VII 1959 
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Moxsagn Akanemun nayrx CCCP 
1959. Tom 129, N 4 


XHMHA 


JI. WH. AHLYC wu unen-Koppecnonzent; AH CCCP A. J. METPOB 


ATAJIATHYUECKASA MOJIMMEPH3AUNA MPONWJIEH-MPOMAHOBbIX 
CMECEH HAJ ®OC@OPHOH KUCJIOTON. HA KU3EJIbrYPE 


B psde mpedpiqyuux ucceqosanuli (1) namu Opwia u3y4eHa NOMMMepHsalluAa 
volMJieHa HM ero CMeCel C NpOMaHoM HaJ XJIOPHCTHIM WHHKOM. Bow Haliqeubl on- 
aJIbHbIe YCOBHA MOJIMMepu3alluu Mponmviena Ha TPUMep HW NOKasaHo, YTOZNCl e 
eT Oovlee PasBeTBJICHHbI€ HOHEHI, HexKeH H3POa, B pesybTaTe vero Ha ZnCle 
4JIH MOJIY4eHbI OoJlee BbICOKOOKTaHOBbIe HOHAHbI (THAPHPOBaHHeM COOTBETCTBEH- 
fX HOHeHOB). Bpio onpesesieHo CTpOeCHHe HOHEHOB H, YCTaHOBJIEH _MeXaHH3M M0- 
iMepH3auun. Jlanee Oblwio HalieHO, YTO MPH YMeHbIeHHH CKOPOCTH MpolycKa- 
ia NponwleHa BbIXO AoLelHNeHOBOK PpakwuH Hay ZnCl 2 MoxeT ObITb MOBHILEH 
65%, oHakO MpH 3TOM NOBBILaeTCA M CTeMeHb HeMpeeIbHOCTH MosIMMepH- 
bia, BCJIeICTBHeE OOpasoBaHHA AHOMePHHOBHIX yrieBogoposos. IIpu eure 6omb- 
2M CHH%KeHHH OObeMHOM CKOpocTH, AOcCTHraeMoM pa36aBJeHHeM MpomaHoM, 
(10 OOHapy2keHO NpoTekanne Hak ZnCle HOBO peaKUHH Aeruypounkusalun, 
bO6pa30BaHHeM C BbIXOZOM Jo 30% Gensona HU u30MpomusGeH3oua (?) (BepoaT- 
+, BCeNCTBHe MOAMeCH K Ta3y CePHHCTHIX CoeqHHeHH, OOpasyroulHx ZnS). 
HTEPeCHO OTMETHTb, 4YTO Ha HsPOs, B aHaJIOrHUHBIX YCJIOBHAX, He YlaJlOCcb 
MIYUHTb APOMATHYeCKHX YIvIeBOAOPOAOB; Ooslee TOrO, OKa3aJIOCb, 4YTO 3JeCb 
|H2KeHHe OObEMHOH CKOPOCTH BeleT K MPOTHBONOJOKHOH peakIHH — K oOpa- 
(BAHHIO MPeeIbHbIX YIVIEBOLOPOAOB, CONPOBOXKTaeMOMY OTJIOXKeHHeEM YTVIA 
i KaTasIM3aTope (cM. JaHHbIe Ta6. 1). Takum o6pa30M, ObIvIO BbIACHeHO, UTO 
aCle H HsPOa aBaaiorca MpHHUMNMaIbHO Pa3JIMYHbIMH KaTaIM3aTOpaMH Mo 

k OTHOEeHHIO K oslepuHaM. 
| Gamaueli HacTosIlero MCCeqOBaHHA Mbl MOCTaBHJIH M3bICKaHHe YCJIOBHH 
DIIMMepH3allHH MPOMVJIeH-MpOmaHOBbIxX CMecel 6e3 OOpa3s0BaHHA TpeeJbHbIxX 
*JICBOJOPOAOB HW OTJOKCHHA YIJIA MPH UCMOMb3OBAHHU MpOMBILVIeHHOrO KaTa- 
raTopa — dbocbopHoH KuCcIOTHE Ha Ku3eNbrype. M3 npHBoyuMbIX HKE 
(CNePHMECHTAJIBHBIX JaHHbIX BHJHO, YTO BarKHeliliee BJIMAHHE Ha XapaKTep 
JIMMepv3allHH, BbIXOL NoMMepH3ata HU ero (bpaKUMOHHbIM COCTaB OKa3bIBaeT 
MbeEMHAA CKOPOCTb Mpolwecca. ONTHMaJIbHbIe 3HAYeHHA NMocieqHeH 3aBHCAT 
| COOTHOMMEHHA MaX%KY MpoNMJieHoM HW MpolaHOM B HCXOZHOM [ase HM OT TeM- 
paTYpbI NoswHMepHsaunu. Tipu 83% nponusteHe u OObeMHOM CKOpocTH 2—2,5 
oe Ha 1 mHTp KaTamM3aTopa B 4ac — BbIXOA NOMMMepH3aTa AocTural 2— 
5 uuTpa B yac. IIpH menbutel o6bemHoli ckopoctn, | mutTp Ha | muTp KaTa- 
rsaTopa B 4ac,— BbIXOX NomuMepu3ata ynat Jo 0,7 auTpa. UnTepecuo oTMe- 
iTb, UTO B curyuae ZnCle B ITHX Ke YCMOBHAX BbIXOA MOMMMepH3aTa NOCTHTAa 
nub 0,3 mutpa. IIpu 50% nponusene mpu o6bemHof ckopocTu 2,0—3,2 06- 
uli BbIXOL MoswMMepu3aTa KosleOasicA B Mpesetax oT 0,86—1,2 suTpa, T. e. 
Obl, KaK MW CJleMOBaJIO OMKUMLaTb, HECKOJIbKO MEHbIUHM. OfHaKO B 3THX YCJO- 
AX BbIXO WereBol :bpakunu (TeTpa- H MenTamMepoB) yBennuMcA B 1,5—2 
3a HM JocTural yxe 44—48%, mpu OAHOKpaTHOM Mporycke (6es pellupkysa- 
mu). OnTuMasibHaad TemMepatypa MouIMMepH3allHH B MpOAyKTbI OepHHOBOrO 
pakTepa, MpH BbILeyKasaHHbIX YCJIOBHAX OMbITOB, COCTaBJAAa 175—200°. 
TEDECHO OTMETHTH, UTO HE TOJIbKO Mpu TemNepatype >220°— axe pH BBICO- 
X OObeMHEIX CKOpocTax (2,0—3,0),— HO M Ip HUBKHX TemmepaTypax (150°)— 
elyuae MaJIplX OObeMHBIX cKkopoctel (0,6—0,7) — HaOsmoxaeTca Aucnponop- 
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Ta6auua il 


a TetTpa- H meHTa- : 
5 OGbeMH. CKOpOCTb | Brxog B Mm. Ha | MepbI (Mp. c T. Vsmeu. XapakT. NomMMepH3aTa NpH 
2 on { kee B Wade 4 Kr/KaT. B 4ac Reena "% WUT. padoTte KaTamusaTopa 
ee ; 
83% nponuaeHu 
4 LO 766 CofepxkaHve MpeXebHEIX Hi 
2 eer 7el Mace 25—30 yBeAM4,, KOHBEpCHA KOJI. 
3 2,47 1,654 70—75% MHMepbl H TpHMepbl 
50% mponuseH 
4 0,643 312 B nommmepu3., momyy. Ha Ma 
5 10 458 4448 abIx O6beMH. cKop. (on. Ne 4) 
6 20) 1,000 ObIJI OTMeYeH MPH JWIHTebH. pa 
ad 2F 1,000 B OTXOR.rase| Sore pocT. comepx. MpeseJby. 
18—20% Bon. Ne 4—6 KoHBepc. KOM 
C3He yeCTB.; KOHBepCHA 8B  OMNBIT 
8 392 1,265 Ne 7—8—80% 
25% nponuseu 
9 0,410 62 IIpu gautT. padoTre ysBenHy 
10 0,328 62 52 coqepm. MpeeNbHbIx; apomaT 
yreBoqop. HeT. 
50% nponusenu, onpte np 150° 
44 0,668 375 \ Deen OtmeyeH pocT cofepx. mpe 
12) 0,700 292 { J@JIbHBIX C POCTOM JJIMT. padorTe 
KaTau3aT.,; KaTasu3aTop nocte 
TleH. YBeJIMYHB, B OObeMe H CTA 


HOBHTCA HeIPOUHbIM Ha CKATH! 


JIMOHHpOBaHve BOROposa Cc OOPa3s0BaHHeM MpeeIbHbIX YIIeEBOJOPOMOB HU KOKC: 
B MlepBOM CJlyyae H MOHMepoB — Bo BTOpoM. Bo Bropom ci1yyae, KpoMe TOrO 
mMeeT MeCTO OpiCTpoe pa3s0yxaHve KaTaJIM3aToOpa, MO-BHXMMOMY BCJIeEACTBH: 
H3IMWUHeH Baru (yqaseHHe KoTopoH mpu 150° sarpynqueno). Herpyauo Buyers 
yTO pellarollee 3Ha4eHHe JIA HOPMAJIbHOrO NpoTeKaHHA Mpowecca uU AA Roce 
TH2KCHHA OMNTHMAJIbHbIX BbIXOJOB TeaTpa- HM MeHTaMepoB JWI ra3OBbIX CMeCel 
pa3IM4HOrO CocTaBa HMeeT MOMOop WIA STHX CMeCeH ONTHMAJIbHbIX OObeEMHBI 
¢Kopocteli H TemMepatypbl. Hakonell, cleqyeT oTMeTHTb, uTO HsPO4 no cpaB 
HeHHi0 c ZnClz 3Ha4YHTeIbHO MeJVICHHEe OTPAaBJIAeTCA CePHHCTbIMH MPHMeCsAMI 
B ra3e. 

TlomuMo BpIxoga WeleBbix pakWHH MOMMMepv3allWv, 3Ha4HTe/IbHbIM UH 
Tepec MpeCTaBIAeT HX Pa3BeTBJICHHOCTb, MPHYeM B Cayyae CHHTe3a MOTOULM: 
2%KelaTeIbHa MMHHMaJIbHaA Pa3BeTBJICHHOCTb MOMMepoB, B CJlyyae CHHTE3: 
MOBepXHOCTHO-aKTHBHBIX B@ULeCTB, HaoOopoT, MaKcHMawbHaA. JIA oleHKI 
CTeleHH Pa3BeTBJIeEHHOCTH MOMMepoB Ha pexKHMaX NOMHMepH3alnu: 1) Hi 
TpuMep, 2) Ha TeTpaMep,— HOHaHoOBbIe (pakWHH Cc T. Ku. 130—140° Onin pas 
Ours Ha 1° dpakiHu, H COMep»KaHHe B MOCeqHHX MeTHJIbHbIX H M@THJICHOBBE 
rpynn Oblvio ompeseseHO MeTOJOM HH*pakpaCHbIX CMeKTPOB HO Mosmoce Norsao 
menua CH-rpynn B oOsactu 3,3 u. Cpequee coqepaaHue CHs-rpynm pasBua 
loch 5, a CHa-rpynm 2, B MepBoM cily4yae; BO BTOPOM culy4ae CosepxanHe CH, 
rpyin paBuavoch 4, a CHe-rpynn — 3, T. e. CTeMeHb pa3BeTBJICHHOCTH HOHA 
HOB, B 3TOM CJlydae , IPH YBeIHYeHHH JIHTeIbHOCTH KOHTAKTA JlaxKe HeECKOJbK¢ 
yMeHbiuuuacb. []paBuuibHOCTb 9TOrO BbIBOLa Oblia MOATBepKJeHa TakxKe ompe 
J@JIGHHEM OKTAHOBBIX unCel: 91,5 u 86,7. PaHee sToT Ke BbIBOT, O HaNHUHH | 
YCJIOBHAX JVJIMTeJIbHOrO KOHTAKTa TaK Ha3bIBaeMOro OOpaTHOrO xosa H30MepH 
3allMH, BeYUero K YMeHbINeHHIO CTEMeHH Pa3BeTBJICHHOCTH, OblJl HAMM Cleval 
Ha OCHOBaHHUW OKHCJI€HHA HOHEHOB, MOJIYYCHHBIX Ha Pa3JIMUHBIX perKuMad 
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| M€pBOM Cilyyae Obi HAeHTHPUILMPOBaH HOHeH CoO CTpoeHHeM (Mocse ruqpu- 
7 GC 3 


| 
(OBaHHA): — CHs —C — CH, ia CH,—CHs, tT. e. coTHomleHHem CH3 : CHe= 
CHgs CH3 


¢ 


| 
= 5:2; Bo sBTopom ciayyae CHs—CH —CH,—CH —CH,—CH,—CHs, 7. e 


| 
CHs CHs 


. 


| orHomleHHeM CHs:CHe= 4: 38. 


OKCNeCPHMeHTANbHAA WACTH 


113 Ooubuloro 4HCIa MpOBeeHHbIX HAMM OMbITOB B Ta67. | MbI BKOUMI 
, KOTOpble NpOBOAMHCh Oe3 pellupKysauun c 83%, 50% u 25% nponuneHoM 
PH pa3HUHbIX OObeEMHBIX CKOPOCTAX, HO IPH MOCTOAHHOM JaBJienuu (60— 
0 arm.) uw TemmepaType Jo 200° (3a ucKOUeHHeM ABYX OMBITOB, MpoBeeHHbIX 
pu 150°). B stax onbiTax oToxKeHHA KOKCa M OOpasoBaHHA MpesenbHBIX yruie- 
(OOpOMOB He NpOHCXOAHO UM pH WWIMTebHOH paOoTe KaTawM3aTopa (cBBIIIEe 
(00 uac. NpH MOCTOAHHOM BbIXOJe NomMMepusata). M3 Oonee Aerampuoro pac- 
\MOTPeHHA IIPHBeAeCHHBIX JaHHbIX BHAHO, YTO OMbITH! IPH AOCTaTOUHO BbICOKHX 
(ObeEMHBIX CKOpocTax (2,0—3,0) Kak c 83%, Tak uc 50% mpomuieHom NpHBo,AT 
| BbICOKHM BbIXOaM lloJIMMepH3ata. J]amee, HeETpyQHO YCMOTpeTb, 4TO HU B 
imbiTax c 83% MpomMJIeHOM, HECMOTPA Ha CHMXKeHHOe COMep2xKaHUe B ITOM CLY- 
sae TeTpa- H WeHTamMepos (25—30%), o6mHi BHIXOX WeneBot dpakunu, Onaro- 
apx Oowee BbICOKHM OOULHM BbIXOJaM MOJIMMepH3aTa, JOCTaTOUHO BBICOK. 
ProT COCTaB Ta3s0BOlH CMeCH ocOOeHHO LellecooOpa3eH MpH HadHuMN cupoca Ha 
uMep H TpuMep. B calyyae nomHMepu3anuu 50% nponumeHa Cc OObeMHbIMH CKO- 
ocTamMH 2,0—3,0 BbIxXo TeTpa- H Me€HTaMepOB ABJIAeTCA MAaKCHMAaJIbHbIM HU 
octuraet 50%. IIpH Masbix oO6beMHbIX CKOpocTax (0,4—0,6), B cayuae QaIH- 
‘eIbHOH paOoTbl KaTamusaTopa (150 uac. u Bprle), ormeyaeTca MocTeneHHbIi 
OCT COJep2xKaHHA MpeeIbHbIX YIIeBOAOPOAOB, B OCOOeHHOCTH B TOJIOBHbIX 
pakIlHAX MOMMMepH3aTa, COMPOBORKLAIOMNHCA OTOXKeHHEM YIVIA Ha KaTaJIH- 
Tope. Murepecuo OTMeTHTb, UTO HM CHHKeHHeE TemMepatyppI Wo 150° (mpu o6s- 
MHOH cKopocTw 0,7) He ycTpaHsAJIO pocta CcosepxKaHHA IIpeeJIbHbIX YIJIeBO- 
opogos. Kpome Toro, pu ITOH CHHXKeHHOHM TeMMepaType KaTaJIH3aTOp OBICTPO 
azsOyxXall M slerkO pa3flaBuBasicA. He alo OaronpHATHBIX Pe3y/bTaTOB U 
IOBbILMeHHe TeMMepaTypb! lo 250°. Takum 06pa3oM, OlNTHMaJIbHOH culelyerT Ipu- 
HaTb Temmepatypy 175—200°, a onTHMaJIbHEIMH OOBEMHEIMH CKOPOCTAMH (Kak 
ipa 83%, Tak u mpH 50% nponuieHe)— oO6bemMubIe CKOpocTu 2—3. Ha natlet 
/CTAHOBKEe MbI HE MOrJIH MOCTaBHTb OMbITOB CO CMeCAMH NponHeua Cc :ppakunei 
(uMepoB H TpuMepos. IIponyckaHne mpu 220° ofHUX TPHMepoB IponMena IpH- 
3e10 K BbIXOMy TeTpaMepa B 25% (pH OAHOKpaTHOM Mponycke). Ha HoBou ycra- 
iopke MOP uz cpippa, coxep2kamero 50% mponusena uv 50% mMponaHa, pu 
emmepatype 177—224° u qapsennu 50 aTM., BbIXO MOMMMepusaTa COCTAaBJIA 
,0 JMTpa Ha | Kr KaTaJIM3aTopa B YaCc, IIpH CosepxKaHHu, 3a CyueT PelUpKyJA- 
(HH, WOLeuuenopoh cbpaxunn B 80% (°). 
Vucdpakpacupie ciekTpbl ObliM CHATEI B Aa6opatopuu Mucruryta opraHu- 
reckoH xumun Bb. B. JlouaTnupi. 


Tlocrynuso 
6 VII 1959 
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Jloxaayp Axagemun nayrk CCCP 
1959. Tom 129, Ne 1 


XHMHA 


A. K. APEH w axagemux AH JlarsCCP f. A. BAHAT 


2-9TWJIEH AMM HO-2-®EHWJIMHAAHAMOH-1,3 


B tTeyeuve psa diet Mbl u3yyaem (1~°) AaMMHOMPOH3BONHbIe 2-3aMelLCHHbIX 
UH aHAMouos-1,3. CoetHHeHuA 3TH HHTePeCHbI He TOJIbKO TeOPpeTHYeCKH, HO MHO- 
rHe H3 HHX O6/aaioT H ABHO BbIPaKeHHbIM (U3HOIOrMYeCKHM elcTBHeM (°). 
B pa3BuTHM 3THX PaOoT MbI 3aaJIMCb Ie/bIO BBECTH B MOWeKYJY HHAaHTMOHOB 
Wu sTHeHuMUHHYyIO rpynny. B-J[uKeTOHbI C ITHJICHAMHHHOM PpyNNO B AaKTHBHOM 
MeTHJIeHOBOH pyrite JO CHX Top He OMHCaHb!. 

B3anmoyelcraue  2-6pom-2-denusuuyanquoua-1,3 (1) c asTHeHHMHHOM 
B 3(PHPHOM PacTBOpe NerKO MPOHCXOAUT yxKe pH OObIKHOBeEHHOH TemMepaType, 
mpuyem oOpasyerca 2-9THIeHHMMHO-2-eHHIHMHAAHHOH-1,3 (11). Uro6p skouo- 
MUTb Ooulee LOPOrOl ITHICHHMHH, JIA CBA3bIBAHHA OPOMHCTOrO BOLOPOAa MOXKHO 
IIPHMeCHATh WH TpHsTHIAaMHH (’) 


ae) Gel CO GoHs co Cin a. 
CoH hee CoH Hed ene Le rR 
Gimbal ae) N CO NHCH,CH,Cl 

ha S&S 
HsCaxCHa 
(1) (11) (IIT) 
SOCI ae CoH 
oo CoH SC 
co NHCH,CH.OH 
(IV) 


2-OTHJICHHMUHO-2-(peHHIMHAaHANOH-1,3 mpelcrapsaer coOoli 3eleHOBaTO- 
XKeJITOe KPHCTAaJJIMYeCKOe BEULeCTBO, XOPOWIO PacCTBOpHMoe B OpraHHuecKHx 
pactBoputeiax. Ecim ero pacTBop B aGcouJOTHOM 3(pHpe HaCbITUTb XJIOPUCTHIM 
BOJOpOJoM, NoyuaerTca Oe CoeoOpasHbIH OCaOK, KOTOPbIH OKasamca HC]- 
colbio §=.2-8-xlopaTHJIaMHHO-2-cpeHuIMHAanguoHa-1,3 (III), o6pasoBpaBmmiica 
IPH Pa3MbIKaHHH JTHJICHAMHHHOPLO KOJIbIa XJIOPHCTHIM BOJoposom. AnasorH4HoO 
JeHcTBy!OT OpOMHcTbIi HW okucTEi Bowopog. JlerKoe pa3mblkaHve 9THJICHHMHH- 
HOO IHKJIa TaJlOreHOBOAOPOMOM HEOMHOKPaTHO OTMeyeHO B JIHTepatype (°,°). 
OHO MpoucxoguT WB BOAHbIX pactBopax (*,1°,"). M. IO. JIugak, C. A. Inaunep u 
A. A. Megue nonarator (*), YTO STHICHMMMHHBIM WHKI pacieniserca KUCIOTOH 
B IIPHCYTCTBHH CJleQOB BObI; Halll OMbIT MOKa3bIBaeT, UTO PaSMbIKaHHe IWHKJla 
raJIOreHOBOAOPOAOM HeT HU B Oe3BORHOH Cpelre. 

{Ipapubuoctb crpyKtyppr (III) HoKasaHa CHHTe3OM M3 OMMCaHHOrO paHee 
(*) 2-B-okcuaTHamuHo-2-peHHIMHAanquona-1,3 (IV), KoToppiii JelicrBHem THO- 
HHJIXJOpHta Mepepefen B (III). Kak coequHenve, cogzepxamee BTropHyHyi0 
AMHHOrPpYllly, OHO AaeT COOTBETCTBYIONICe HATPO3O- H alleTHJIbHOe MPOH3BOHOEe. 


IKcNePHMeCHTAALBHAA WacTh 


2QOTHNCHHUMUHUHO-2-heuounaunmausuon- 1,3 (II). a) K pa- 
crBopy 10 r 2-6pom-2-enniuHqanquona-1,3 B a6c. supe npHv6aBaaan 
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cTBop 4 MI 9sTHMJIeHHMHHa B a6c. adupe. Ha pyro genb orgzenaan 
Mapu OeIbI OVeHb THPPOCKONHYHEI ocaloK, u @us_TpaT ynapHBalHn 
‘BakyyMe. SaKpHCTa/IM30BaBUINHiCA 3e/ICHOBATO-%KeITHIT OCaOK OUMULaH 
UCTaIM3alMeH U3 adc. supa. Buixog 6,3 r (72,5%). T. ma. 109—110°. 
6) K pacrsopy 5 r 2-6pom-2-cbenuauHganquona-1,3 B a6c. adpupe nmpu6aB- 
[1M pacTBop | Ma sTuienumuna u 1,8 Ma TpvaTHamuna B supe. Bpma- 
A Oebii ocaok OpoMuCcTOBOAOpoAHOH coum TpHsTHaMuHa (T. mI. 248°). 
jee Kak B a). Bprxog. 3,5 r (80%). T. ma. 109—110°. He gaer nenpeccun 
|BeLeCTBOM, MOJIYYeHHbIM 110 cmocoby a). 


Hatigenoo %: N 5 
Cy7Hyg02.N. Baraucseno %: N 5): 


PasMEH KAHN € -STHACHUMAH HOT 0. 1a K M.a,B 253.7 HW ale H- 
MHHO-2-PeCHHIHHDauAUN OH e-l,3. 1) XMOpUucTRM BO- 
(op oom. Henepexpuctatiu30panubil (11), nosyyenupili no cnoco6y a) u3 
pr (I) u 5,5 MI STHIeCHHMHHa, pacTBOpAIH B CMecu ac. ac:pupa H WHOKCaHa 
: 1) w pacrsop Hacpiatn cyxum HCI. Bormapimuit Genprit ocagox 16,5 r(98,3% ) 
HCTaJIJIH30BaJIH H3 CIHpTa Cc oOaBeHHem adupa u nonyunsu 14 r (83,5%) 
Cl-comm 2-B8-xslopsTHaMHHo-2-PenuHHAansAMona-1,3. T. na. 218—220° 
a3.) 


Hatigeoo %: N 4,02; 4,23 
Cy7Hy402NC1-HC!. Brrancneno %: N 4,17. 


7 Yr nouwyyeHHOH cou OOIMBaIH 5% pacTBOpOM COI HW H3BUJIeKaJIH OCHOBAa- 
1e 3pPHpOM. OupHpli pacTBop CYUIMIN 6e3BORHbIM CyIb:paTOM HaTPHA HM yna- 
HMBaJiM B BakyyMe. MacJlooOpa3Hbiit OCTaTOK Np CTOAHHU 3aKPHCTaJIJIM30BbIBaJI- 
H. Kpynuble »xeTbre Kpuctamtibt (111) naapunucb mpu 58—60°. Bpixog 4,5 r 
’2%). Xopoulo pacTBopseTca B OpraHH¥ecKHX PaCTBOPHTeMAX. 


Hatigeuo %: N 4,56 
CyzHygO2NCl. Brraucneno %: N 4,67. 


2) BpomucTuM BOROpogom. 2r (Il) B abc. acdupe Hacpillaiu 
DOMHCTHIM BOOpoyom. Ha pyro FeuboTleiAu BEINABIUHH Sent ocaloK 
Br-comu 2-f-6pomsTHauMuHO-2-cpennMHaanmnona-1,3 (3,2 r, 99%), T. mM. 
23° (pa3u.) H KpHcTaJJIM30BaJIH H3 CMpTa Cc Jo6aBseHuem acdupa. Berxoy 3 r 
3%), T. ma. 223° (pa3.). TpyaHo pacTBopsetca B cnupTe, Cc BOOM ruqpouH- 


ene 
Hatigzeno %: N 3,24 
Cy7HysO2NBr-HBr. Baruncneno %: N_ 3,30. 


| 

| O6pa6orkol CoM paCTBOPOM CObI aHaJIOTHYHO MpebiLyulemMy MoyyeHo 

BoOoOmHOe OcHOBaHHe. Kpynuple KeITHIe KpucTatbt 2-B-6poMsTHIaMHHO-2-(pe- 

MMH aH Mona-1,3 napatca mpH 58—60° (u3 acpupa). 
Hatmeio %: N 4,05 

Cy7Hy,O2NBr. Buraucneno %: N 4,07. 


0,8 r ocHoBaHna B 2(pHpe HacbuanH cyxumM HC]. Beat ocazox HCl-comn 
-B-6pomaTHsamnHo-2-ennivuwansuona-1,3 KpucTasIM30BaJIM M3 aOc. clMpTa 
‘jlo6apnennem a6c. abdupa. Burxog 0,75 r (83,3%), vr. ma. 211—213° (pasu.). 
Ipu pacTBopeHHH B BOe ruApoMMsyerca. 


Hatiyeno %: N 3,86 
CyzHyzO2NBr-HCl. Bpruncneno %: N_ 3,68. 


3) Monuctem Bofopodom. 5,3 r (II) cycnenquposain B 10 ma 
yxoro JMoKCaHa HM UpHOaBsain 8 MJ KOMI. HOAUCTOBOLOPOMHOK KUCJIOTHI. 
ealloK pacTBopsAsIcCA C pagorpeBaHHeM, H MO OXJIaxKNeHHU pacTBopa Bbillalall 
enbiii ocaqoxk. Ero mpompiBaiu cmMecbio cimpta c acpupom (1 : 2). Berxoy 8,7 r 
82,7%), T. mt. 182—184° (paaa.). Mocae kpuctainusayun u3 a0c. crupta Cc Ro- 


ie: 99 


6aBuleHuem adupa momyueno 7,31 (69,5%) Sembix Kpuctasi0B HJ-com 2-B-Hon- 
9THlaMMno-2-peHHMHAanquona-1,3, T. ma. 183—184 (pasa.). Tipu CTOAHHM 
Ha BO3LYX€ KPHCTAaJIJIbI 2KeJITEIOT. | 


Hatinmeno %: N 2,42 | 
Cy7Hy,O2NJ-HJ. Barancneno %: N 2,69. | 


Gob o6paGaTbiBaJIM paCTBOPOM COJbI aHaJIOrHUHO MpeAbIYULeMy M Mo y4aJIv 
2-B-HoysTHaMuHo-2-eHHIHHaHAMoH-1,3 B Buse KPYNHbIX XKEJITIX KPHCTaJ- 
0B c BBIxogZoM 80%. T. m1. 58—60° (a3 acpupa). 


Hatigeno %: N_ 3,54 
CyzHy.O2HJ. Baraucuieno %: N_ 3,59. 


0,8 r nowyuenHoro ocHOBaHHA B ac*upe HacpatH cyxuM HCI u nomyyasmm 
0,8 r (91,4%) HCl-com 2-B-liomsTHamuno-2-penuinAnanquona-1,3. Beuspie 
Kpucraal (43 a6c. cnupta + sup). T. mr. 188° (pa3a.). G Boyow rufxpomH- 


3yeTca. 
Hatigeno %: N 3,00 
Cy7HysO2NJ-HCl. Baraucneno %: N_ 3,28. 


HGl-comp 2-P-xn0pasTHMaMuUHO-2PCHHAHHAAHAUHOH a 
1,3. a) K6r 2-B-okcustunamuno-2-pennHugansnona-1,3 (IV) B 20 ma cyxoro 
TuXJopsTaHa MpH6aBaIN 6 MI THOHHIXJOpHya H KHNATHIM. CHauana BCe 3a- 
KPHCTaJWIM3OBbIBaOCb (OOpasoBbiBaslacb cob (IV), T. ma. 207°), HO NOoTOM Te- 
pexofuuio B pacTBop. Harpepaau 3 vaca HM H36bITOK THOHHIXNOpHa U AMXJOp- 
3TaHa OTTOHAIH B BakyyMe. OcTaBlleeca MaCJIO CKOpO 3aKpHCTAJIJIM3OBbIBaJIOCB. 
Gnebl OCTaBLIeroca THOHHIXJOpHa paspyllasiM HECKOJIBKUMH MHJJIMIMTpaMy 
MeTaHOJla, CHOBa yilapuBaJIM B BaKYyMe MW OCTaTOK MpOMbIBaJIH aOc. SHpom. 
Borxon 6,3 r (99%) Genprx MeNKUX KpHCTaoB, T. mI. 218—220° (pa3.z.). 
Tlocie KpucTamu3aluu u3 abc. cmupta c 2oOaBseHHem acupa T. mt. 218—220°. 
GpaBHHTebHO IOXO pacTBOpAeTCA B MeTaHOJIe H 9TaHOe. C BOOM rHApoH- 
3yeTCA — BbIllaaeT *KeITOe OCHOBAHHe. 

6) 0,5 r (1V) o6uBamH 5 Ma THOHHIXIOpHya. Ocafok cHauadia pacTBOpsAd- 
CA, a NOTOM BCe 3aKPHCTaJJIM3OBbIBasocb. Jlastbure O6pabaTHIBaH TO cmocoby 
a). Brrxoz 0,5 r (94,5%), T. nm. 218—220° (pasa.) (u3 crupta + scup). G mpe- 
WbIAYIMM WwiaBuTcA 6e3 Jenpeccun. ¢ 


Hatigeno %: N 4,26 (a); 4,07 (6) 
Cy7Hy40O2NC1-HCl. Buraucneno %: N 4,17. 


1 r nouwyyeHHow comm pacTupasmu c 2,5% aMmMuaka uw OOpasoBaBlUieeca MaCJIO 
MpOMbIBaIH BOJOH. /KeToe MacJio IpH CTOAHHM 3aTBepyeBaso. Brrxog 0,8 r 
(89,8%). Tlocne kpucTasiusalun u3 pas6aBneHHoro cnupta momyyueHo 0,6 I 
(67,3%) 3eneHOBaTO-x%KeITHIX KPHCTas0B ocHOBaHuA (III), 7. nu. 58—60°. 


Hatigexro %: N 4,81; 4,50 
CyzHy,O,NC1. Buraucneno %: N 4,67. 


HutTposonpousBpoguoe. K pacrsopy HCI conn 2-B-xnopatHaMu- 
HO-2-PenuIMHanMoua-1,3 (HG! — III) B pas6apmennoli yKcycHol Kucmoré 
MpHOaBJAIH U3ObITOK HATPHTa HaTpus. Pas6aBeHweM pacTBOpa BOJOH BBITe 
aamH 0,5 r (91%) nurposonpousBogHoro. Tocie KpuctanmusalunH u3 ciMpTé 
noryunmu 0,45 r (81,7%) Oembix Menkux KpucTamion 2-N-HuTpo3o-f-x.10p: 
9THJIaMHHO-2-enHHHanmMoua-1,3, Tt. ma. 150—151°. 


Haltiyeno %: N 8,47 
Cy7H1303N2Cl. Brruuceno %: N 8,50. 


AmeTHAbHOe TpoH3BOAHOS O05 r (HGI—II]) o6saupant 
5 MJl CMeCH YKCYCHOrO aHruypuya u alleTHIXNOpHa u KAaNATMIH Wo Tex Top 
N0Ka OOpasoBaBllIniicsd OCaOK OMATh Nepeliel B pacTBop. Bawuuu B BOY, NO 
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yusu 0,5 r (87,7%) Senoro ocayka. Moce kpuctasmsalluu 43 CoupTa nosy- 
m 0,4 vr (70.2%) 2-N-anerua-B-xopsTntamuno-2-cbeHHIMHaHMona, 
mi. 170—171°. 
Hatigzeoo %:N 4,31 
Cy9Hi¢O3N. Baruncneno %: N 4,40. 


Bpipaxkaem OvularoyapHocts M. JIuqaky 3a mpelocraBJieHHblli 9THJICHHMUH. 


PuxcKHH NoJHTeXHHyeCcKHi Tlocrynusio 
HHCTHTYT 10 VII 1959 
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Jloxnxagp Akapemuu wvayk CCCP 
1959. Tom 129, Ni 4 


XHMHF 


Axagemukx A. A. BAJIAHHH x E. HW. KJIABYHOBCKHM 


CTEPEOXHMWHYECKOE HVSY4EHVWE AKTHBHbBIX LEHTPOB 
KATAJIHM3ATOPA 


VMsyyenue KaTasiHv3a MOJIeKYyJI CJIOXKHOH KOH@urypallun NOSBOMACT Chea 
3aKJUOUCHHeE O XapaKTepe MHKPOCTPYKTYPbI KaTa/JIMTHYeCKH AKTHBHOH MOBepx 
HOCTH KatTasIH3aTOpa. ITO BUAHO H3 cwIeqyloulero. CorsacHO MYJIbTHIVIeTHO! 
TCOPHH pearHpYOUlWe YaCTH MOJIeKYJI JO/2KHbI OPHEHTHPOBATbCA K AaKTHBHO! 
MOBepXHOCTH KaTawHsaTopa. UrToObl peakWuA MOra MpOTeKaTb, OCTaJIbHas 
(BHEHH]CKCHaA) YaCTb MOJICKYJIbl MOJUKHa MOMECTHTbCA BOKPYI aKTHBHOT¢ 
ueutpa. Jia 9TOrO NOBEPXHOCTb AOJOKHA HMETb COOTBETCTBYIOULMH MUKPOPedb 
ec), Tak Kak B JaHHOM CJly¥ae BHEHHACKCHAA YaCTb MOJICKYJIbI HM€CT CJIOXKHO! 
IIpOCTPaHCTBeEHHOe CTPOeHHe, KOTOPOE BCJIEACTBHE XKECTKOCTH CTPYKTYPbI HCKJIIO 
yaeT CBOOOAHOe BpalleHHe. Pasmepbl BbICTYMaIollMX 3aMeCTHTeel pH pearupyio 
MX ATOMAX B HHACKCHOH rpynie Ip AaHHOM XapakTepe TpexToyeuHOH alcopo 
WH 9THX 3amecTuTe/eH (KOra JIMLIb H BOSMO%*KHa CTepeocnelupuyeckad alcop6 
musa (1)) HW ONpeeJAIOT BBICOTY H MPOTAXKXEHHOCTb KaTaJIMTHYeCKH AKTMBHOH MIO 
Wa{KH aKTHBHOrO IeHTpa Ha NOBEPXHOCTH KaTaJH3aTOpa. Bapbupysa pasmepb 
H CTPOeHHe PearHpYIOUINX MOJIEKYJI, BOSMO2KHO ONPeeCJIHTb PeaJIbHbIe Pa3MePb 
BbICTYMatOllUX WeEHTPOB KaTaJIMTHYeCCKH AKTHBHOH MOBePpXHOCTH HW HX CTaTHCTH: 
yecKoe pacimpedeenHe. 

G sro TOUKH 3peHHA MpeACTaBJAIOT HHTepec PHAporeHusaluNA NpOHSBOAHOrC 
Tpuutunena 2,3-(anTpHuieH-9’, 10’)-5,6-(anTpuen-9”, 10”)-1HK1oreKceH-2-1HO- 
Ha-1,4 (1), mpocrpaHcTBeHHad KOHdurypauuaA KOTOpOrO elle CO*KHEe, 4eM J 
NIPOH3BONHbIX TPHMTHWeHAa, H3SYYCHHBIX paHee (°). 


Goefunenne (I) CHHTesHpoBaHo KoHJeHCallvueli TpunTunenxnuona (II) c anrpa 
WeHOM KHMAYeHHeM B TeyeHHe 5 YaC. SKBUMOVJIEKYJAPHBIX KONMYCCTB B CYXOM 
3THJIOCH3OUI€. 


cone “OCO- CDG 


PeakUWOoHHad CMECb OXJaxKalach, MPOAYKT OTPUJIBTPOBbIBaJICA, MPOMbIBaJICs 
TOYOJIOM AIA YHaeHUA HelpopearnpoBaBlerO TPHNTHWeCHXHHOHA HM MepeKpu- 
CTAJWIHSOBbIBaJICA HS CMeCH Toyo — uoKcan (1 : 2). Coequnenne (1) npex 
CTaBINeET COOOH 2eTHIE KPUCTAaWIbI C T. M1. 268° (c pasa.) 
Hatineno %: C 88,17; Jal “CT 
Caq4Ho2O02. BrruncmeHo %: C 88,31; H 4,76 
Goequnenne (I), mo-BHquMOMy BCJIeqCTBHeE CTePpHY4eCKHX MpeNATCTBHH, He ae7 
AunnTpoderusrugpasona. B cayuae Menee C/OXKHEIX HPOUSBOMUBIX TPHITHLE. 
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1Ha, COepKallluX Be KapOOHHJIbHbIe TPyNNbl, YLaBaJlocb MOMYUATb JH 
MOHO-rupason (*). GoewquHenne (I), KaK H BCe H3YUeHHBIC panee MpOHsBOHEIe 
‘TpHnTHuWeHa, He OOHAPY2KHBaJIO JIKOMHHECIeEHWMH, XapakTepHol Ja mmpons- 
{BOXHBIX aHTpallena. [Ip xpaHeHHu Ha BO3Ayxe coequHenue (1) mocTeneHHO u3- 
| MCHACTCA, IpeBpalllaACb, M0-BHAHMOMY, B rHApoxHHoOH (III) cr. na. 366°: 


i — 
SA RAS UG 


abs 5p aaa Cen 
6 OH 


Pugporenusalua coequHenua (1) mpopogusacb (*) B TepMocTaTHpoBaHHOl yTKe 
(repmoctat TG-17) npw 600 Kayanuax B MMHYTY MpH aTMocdbepHoM aBJeHHH 
nu 45° Hall CK@eTHBIM HHKEIeBBIM KaTaJIH3aTOpOM B Cpese CBexkelleperHaHHOro 
M OYHMULCHHOFO OT Mepekncen WHoKcana. IIponcxoaad peakiua H300paxkaerca 
‘CXeMOH: 


—e 


|Ha puc. | nokasaHo u3MeHeHHe CKOpOcTH TrHAporenHsalHu coesquHenna (1) 
(mat He H.T.2. B MHH.) oT creneHH Mmpespaulenua (B %). Ja cpaBHeHHA CKOpocTH 
rHAporenu3alluu Ha puc. | mpuBeena 


KPHBaA THAPHpOBaHHA TPHMTHIWeHXH- a aa 
HOHA, BbIMOJIHCHHOrO B TeX %e YCO- | 
BHuAX. MookHO BueTb, UTO rHAporeHH- 8 
3allMa coequHenua (I) mpoTekaeT B aH- , 
HbIX YCJIOBHAX, OJHAKO C H€CKOJIbKO = {0 
MeHbIUIeH CKOPOCTbIO, YeM B CAyyae & . 
\TPHITHWCHXHHOHA, MOJeKyJa KOTOpO- & 3 
TO HM€eT HE TaKoOe C/1OX%KHOe MpocTpaH-  & pe Q 
-CTBeEHHOe CTPOeHHe. Se 
Tloce okonuaHHA peakunn (Morso- & 
uleHve OMHOTO MOJIA BOOpOa) peak- & 


“IWMOHHAA =CMeCb OT(HJIBTPOBbIBaJIaCb a 700% 
OT KaTasM3aTopa HU MpokykT ruypore- i 


‘ Cmenete npegpaenia ———— 
HusauHH (IV), mpesqcTaBsIAIOWyHH co- 


Ooh OeclBeTHbIe KPHCTaJIbl, Mepe- Puce. |. Tugporenusaynva AMaHTpuneHyu- 
-KPHCTaJIH30BbIBaJICA 3 mmoKcana; ruapobeHsoxHHoHa. CKkopocTb rugporeHu- 
PY Tp. 921° (c pa3it.) gauMH (Ma Hy (H. T. J.) B MMH.) B 3aBHCH- 
: : fe MOCTH OT cTelleHH mpespameHua (%) WHaHT- 
Hatigeno %: C 87,19; lil, pay pHameHuruypobexs0xnHoHa = (HW KHAS KDPH- 

C34Ho,02. BeruncaeHo %: C 87,93; H 5,17 Ban) WH TPHMTHWeHXHHOHA (BepXxHAs) 


Mecnelopanve cTpoeHua coequHeHul (I) u (IV) conpsxeHo C H3BeCTHBIMH 
TPYAHOCTAMH. O6a COeCAMHEHHA IJIOXO PaCTBOPHMbI BO BCeX OPraHHYeCKHX pac- 
TBOPHTeIAX WH C TPYAOM MOMMalOTCA OUHCTKE NepeKpHCTaIusalHeH HIM Xpo- 
Matorpaduel. Ilo-BuqHMOMy, 9THM OObACHACTCA OTKJIOHeCHHe JaHHbIX aHaJH3a 
OT TeEOPeTHYCCKHX: aHaJIH3 MPORYKTOB, MOJIYYeCHHHIX B Pa3HbIX OMbITAX, Lapa 
HECKOJIbKO PaCXOMAMMeCH Pe3YJIbTAaTbI, CpeHee H3 KOTOPbIX MIPHBeeHO BpILUe. 
Goequnenua (I) u (IV) He JatoT, BcIecCTBHe NpOCTpaHCTBeHHbIX 3aTPyAHeHHH, 
(PYHKUMOHAIbHBIX MpousBoAHHIX. M.-K.-cneKTpbl * coequnennti (1) u ([V) noKa- 
3aJIH HaJIM4He STHJICHOBOH CBA3M y CoequHeHHA (1) pH oTCyTCTBHH ee y Mpo- 


* ABTOpbl BbIparkaloT OsarogapHocrh IO. Il. Eropopy 3a CHaATHe H.-K.-CIe€KTPoB. 
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=| 
ykta ruypuposanua (IV). Kpome Toro, B clekTpe coeHHeHHA (IV) orcytcT- 
BYIOT YaCTOTHI, XApaKTepHble Ait cBAsH O—H, uro ropophT 3a TO, YTO H3OMepH 


3aunsa (IV) 8 quenquol (V) He MMeJa MeCTa. 


OH 


(iv) | <= (Vv) 


Tlo-BuyuMoMy, rHLpupoBanHne coequnenua (1) 6e3 OOpasoBaHNA MOOOUHBIX Ipo- 
RykToB MpuBokuT K WurugpoguKerony (1V). Ha puc. 2 mpeycrapseno cxeMaTH-— 


YeCKH pacilOIO*KeHHe MoNeKyuIbI CoeAMHeHHA (I) Ha MOBepXHOCTH KaTasMsaTOpa. 
IIpu rugporenusalluu Takoro coeqHHe- 
HHA, OUCBHAHO, BOSMOXKHA JIMIUb MWIOCKaAd 
OpHeHTallHA KOUbIa WHKIOreKCeHANOHa 
Ha WoBepXHocTu KaTaM3aTopa. V3 pe- 
QJIbHbIX Pa3MePOB MOJeJIH AKTHBHOTO KOM- 
miekca ompeweiseTca BbICOTa AKTHBHOTO 
Ie@HTpa Ha MOBePXHOCTH, Ha KOTOPOM 
IIpOHCXOAMT THAporeHu3salHA CoeMHeHuA 
(1). Haliqenupii dakT ocylecTBJeHHA 
3TOH peaKWHH, MpoTeKaroujeH XOTA HU C 
MaJIOH CKOPOCTbIO, TOBOPHT 3a TO, UTO 
BbICOTa AKTHBHOFO WeHTpa He MOXET ObITb 
MeHblue, vem 3,17 A, Tak Kak UHaye HE 
Puc. 2. Crepeoxumuueckasi MOleIb TIpOHCXOAWO Obl MMOCKOTO HaJlOXKeHHA 
MpoMexXyTOUHOrO KOMM.1eKca ie THAPO- —_ pearHpylolleli MOJI€KYJIbl Ha MOBEpXHOCTb 
MN yOHa Ha wikesesoM Karaimizatope -KATAJMBATOPa, HEOOXOLMMOTO JWI TpO- 
TeKaHHA peakuuH. PaccTosHue MCKAY Meso- 
T1OJIO2KCHUAMH Ha MOJeJH (cM. pHc. 2) 103Bo- 
JIfeT TIPHOJIM2KeCHHO OMCHHTb H pasMep MIOWlaqkKW aKTHBHOTO WeHTpa, KOTOpas 
He MOET OpiTb Oombue 4,8 A, Tak KaK B IPOTHBHOM CJly4ae CTaJlO Obl HEBO3- 
MOXKHBIM HaJIOMKeCHHE MOJICKYJIbI Ha AKTHBHBIM WeHTP, a CJIEMOBATeIbHO, H OT- 
cCyTCTBHe peaKUHH. ; 
PaccmaTpuBaeMaad CTepeOXHMH4eCKad MOJeIb MPOMEXKYTOUHOTO KOMIeKca 
CYILCCTBEHHO OTJIMUACTCH OT H3YYeCHHOFO paHnee Cyyad THApOreHu3aluu TpUN- 
THICHXHHOHA, Kora peakKUMA MpoTekaJla Mo peOepHOMy Me€XaHH3My HM pasmepbI 
3aPaMOUHBIX 3aMeCTHTeeli HrpasiM MeHbUIyIO Poulb. B HacTosuem cly4yae cbopma 
HM PacnOJlO*KeHHe BHEHHACKCHBIX 3aMeCTHTeNeH MpHoOperTaet, Kak MH B (epmen- 
TaTHBHOM KaTaJIu3e, OCOOeHHO Oovlbuloe 3HayueHHe. BemegcTBue mMlocKocTHolt 
OPHeHTAIHH MOJeKYJIbI H MPOCTPaHCTBeHHBIX 3aTPYAHEHHH IPH peakuMH 3Ha- 
YHTEIbHO COKpalllaeTCA UMCJIO AKTHBHLIX WeHTPOB, Ha KOTOPbIX MOXKeT NOLiTH 
ruipupowanue. Ilostomy u CKopocTh peakWMU OKasbIBaeTCA HH%Ke, YEM CKOPOCTb 
THAPOreHusallMu NPOM3BOAHBIX TPUNTHWeHAa, H3YYCHHbIX HaMH pauee. 


Vucrutyt oprannueckoit xumuu um. H. J. SemuuHckoro Ilocrynuao 
Akaylemuu HayK CCCP 9 VII 1959 


UMTHPOBAHHAS JIMTEPATYPA 
LBC ie sb Syadeh A. Wy iced epee): Diewald, Ber., 89, 875 (1956); H. Krebs, 
J. Diewald, J. A. Wagner, Angew. Chem., 67, 705 (1955); A. G. Ogston,-Na- 


ture, 162, 963 (1948). 2 A. A, Banaugyzun, E. U. Kna6yHosckuit, JAH, 
110, Ne 4, 571 (1956); 118, Ne 3, 585 (1957). 
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oxnxage Akagemun nayx CCCP 
1959, Tom 129, Ni 1 


XHMHA 


| T. 1. BEJIOHOBCKAS, uaen-Koppecnongzent AH CCCP B. A. AOJIFONJIOCK 
u OK. . YEPHOBA 


| #3Y4EHHE PEAKHMM OKHMCJIEHHA TiCl, PAAPOMEPEK UCbIO 
(ONPOMMJIBEH3OJIA B BOAHbBIX WH YIJIEBOXOPOHbIX - CPEJIAX 


HepacTBopuMble KaTaJIMTHYeCKHe KOMIVIeKCbI, OOpasyloulueca NpH BsanMo- 
HCTBHH MeTaJOOpraHHuecKkHX COeMHeHHH C UeTbIPeXXJIOPHCTHIM THTAHOM, 
Kep2kaT BOCCTaHOBJIeHHbIe COM THTaHa, B OCHOBHOM Ti**, koToppie slerKo 
Hemsiotca B Ti**. Peaxuna oxucsenua Fe** B Fe®* nox BausHvem ruppo- 
UE cek B HacTOAMee BPeMA WIMPOKO HCMO/b3yeTCA JIA pasBuTHA payn- 
(IbHBIX MpoleccoB, B uYacTHOCTH Mpolecca nomMepusanuu. Peakuna 
MCJIGHHA PaCTBOPHMBIX B YyrJieBolo- oo 

ax cose Fe** kKucmopogzom mpuBo- ng 
/ TIpH OObIUHbIX TeMMepaTypax K 
bBUTHIO I€MHbIX OKHCJIUTeIbHEIX Mpo- 
(COB, B YaCTHOCTH flecTpyKUMM UM 
)yKTYpupoBanusa nNomuMepos (1). Ana- 
fMUHbIe ABJIGHHA MOTYT OXKHLaTbCeA 
|B momHMepax, cofepxKamux Ti. 
CBA3H C 93THM BO3HHKJIa 3aflaua 
VUeCHHA peakiwH okucNeHuA Ti®” B 
* w myref ee ocyllecTBeHHA 6e3 
TJIOCHHA BTOPHUHbIX MpoleccoB, NpH- 
i eae K YXYJIUeHHIO CTpYKTYPbI u 40 
DHCTB MOJIMMepoB. 

Hamu Oba u3yueHa peaKIHA OKH- 
equa TiCls ruyqpomepekucbio H30Mmpo- vy] 40 60 BO mun. 
mOeH30/1a B BOJHBIX HM yrvleBoopor- 


© Puce. 1. Bsaumogeicrsue: TiCls c ruypone- 
: He 3TOH peak- . 8 Ap 
x pacTBOpax Hsyuen P PpeKHCbIO M380Npounm6eH307a B BOHOM H 


1B pasOaBJeHHbIx BOMHBIX PaCTBO-  poyHo-crupTonom: pacrBope. CoorHomieHne 
K (0,05% pacTBop ru~ponepekucu) TiCls: ruzponepexucb = 2:1 (mon.). B 
pa3vJIMUHbIX TemillepaTypax NoKa3a- OTCYTCTBHE Mes aK PHJIOBOU KHCJIOTHI : 
J—npu 20°, 2—npu 0°, § — mpu — 20°, 
4To Ha | MOJIb ru[pomepekucu pac- 4 doe. 

| 9 Tih ( ue 1) B erp me , B IIpHCyTCTBHMY HUTpPHJa 
tyeTcn MOA ilUls (pHC. : akpHNOBOH KHCoTE: 1’ — mpH 20°, 2’ — 
ACYTCTBHH aKIelTOPOB CBOOOJHBIX mpu 0° 

HKaJIOB (HHTpPHJI aKPHOBO KUHC- 

bl, MeTHJIMeTaKpHJlaT) COOTHOIWeHHe mpopearHpoBaBlux TiCls 4u 
[ponepekuch mpHOmuxKaeTca K 1 (pwc. 1; J u 2). Peaxuna mpo- 
aeT C 3aMe€THOH CKOPOCTbIO ake MpH BecbMa HH3KHX ‘TeMMepaTypax u 
KTHYeCKH MpeKpalllaeTcA pH TemMepaType okosio —70°. B mpomecce B3a- 
JeHCTBUA pu Temnepatype 20° Mu cpaBHHTebHO BbICOKOM KOHIWeHTpallun 
THpytoulWX KOMMOHeHTOB (1% pacTBop ru~porepeKucn) HaOuJlIOMaeTcs BbITe- 
we MeTaHa B KouuyecTBe 15B—17% or ucxoqHOH rugzponepekucu. B mpucyrt- 
WM YKa3aHHbIX BbIllle aKI[eNTOPOB CBOOOAHbIX PalHKaJIOB OOpasoBaHve Me- 
a MOJHOCTbIO Momapasaetca. IIpuH usyyeHHH MpoXyYKTOB B3aHMOJelCTBHA 
ls H ruAqponepeKucn, B3ATHIX B COOoTHOUWeHUH 2: | (Mou.), B BOJHOM pacTBO- 
‘mp 20° ObIIO YCTaHOBJIeEHO, UTO OCHOBHBIMH MpokyKTamMu pacnayla ruypo- 
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Paar 


ae 
8 


~ 
S 


Lodepmanue Tilt 
8 


HepeKHCH ABMAIOTCA JUMeTHIeHUKapOHHON (BEIXOA 65—75% oT TeopHu) 
aletopenou (15—17% or Teopuu). M3 BogHoro pacTBopa Np CTOAHHU Kod 
yecTBeHHO BbIertsetcax TiOz. Ha ocHoBaHHH H3JIOxKeCHHbIX AaHHbIX MOXKHO I 
JlaraTb, TO B BOJHbIX paCTBOpaX HMelOT MeCTO CJIeAyIOUulHe MpOlWeccel: 


CHs CH, 
Cie ¢ OOH + TiCle—> CoH bo + HOTICle; ( 
CH Hi 
CHy CH, CHy 
GH, C0 + TiCls > CoHs ‘ OTiCls Gog CoHs — C—O + HOTICls;  ( 
CH CHs CHs 
GH; 
Clg — C—O» CoHsCOCHs + CH; > CHy; ( 
CHe 
HOTICls oy Tide. ( 


Peaxuuu 2 wu 3 MOdaBAAWOTCA B MPHCYTCTBHM aKUlelTOPOB CBOOOAHBIX pajHK 
JIOB. 

Peaxuua Mexay TiCl, 4 ruqponepekucbio H380NpOnHIOeH30/1a MOKeT Obi 
HCNOJIb30BaHa JIA HHHWMApOBaHHA Mpollecca MOJIMMepH3allWH B 3MYJIbCHO 
HbIX CpeaxX pH TemlepaType Jo —5d0°, a TakxKe JIA rOMOreHHOH ToMMep 
3allHH aCTHYHO PaCTBOPHMbIX B BOJe€ MOHOMepOB (HHTPHJIa aKPHJIOBOW Kh 
JIOTbI, MeTHJIMeTaKpuJiaTa) TIpH HH3KHX TeMMepaTypax. Bpixoy momcrupo. 
pH MOJIMMepH3allu B 9MYJIbCHH 3a 4 uaca CocTaBAeT: Ipu —18° 50% or Te 
pun; mpH —d0° 13% or Teopuu. B romoreHHOM BOJHOM pacCTBOpe BbIXOA Nod 
akpHJIOHuTpHa 3a 1 vac cocraBaaeT 60% oT TeopHH. 

B yrsepoopoxHoli cpeye (cmecb 6ex301a c 8—10% a6c. sTHOBOrO cCnupT 
rHponepekucb u TiCls pearHpyloT B COOTHOWICHHH, OJIM3KOM K |. 


Ta6auna 14 


B3aumogenctsne TiCls c ruqpomepekuchio M30NponMs6eH30a B yrmeBoxOpomqHOH cpexe 
B IIpHCyTcTBHH &-MeTusIcTHpoa (300 Mom. Ha 1 Moab rugzpomepekucu) mpu 20° 


Bspengeuo (mom. cootuH.) TiCls : ruqponepekuch Ae el 4 
Hatigeno (mpoueut oT ucxogu.) TiCls 9,2 BB) 7 0) 
TuyponepeKucb 0 0 44 
IIpopearupoBano (Mow. cooTH.) TiCls : rnaponepeKucn Oot 0,94; 4 0,88: 


Powlb peakiuu 2 B yrvIeBOMOPOAHbIX pacTBOpaX CHHKeHAa B CBASH C past 
THEM peakILHH Mepenoca Wemk: RO'-+ AH—ROH + A’ (AH — pacrsopnten 
MoxHo moJlaraTb, 4YTO peakitwaA 2 CNeuMpH4yHa TOMLKO WIA pakuKasoB TH 
RO(HO’)). Anasiornunad peakuna c R’ mpuBeta 6b K BeCbMa HECTOIKHM MeTé 
JOOpraHHyeCKHM CoesMHeHHAM. B yrwieBoopoXHOM pacTBope B3aHMOJelCTE 
TiCls ¢ raqpomepekucbio MporekaeT MpakTuyeckH MrHoBeHHO. B_ pesyvibTe 
3TOro, TaK Ke KaK M B cucTeMax Fe**— rugponepekucb, B yreBoLOpode 
cpeqax 37a peakUMA He MOXKeT ObITh HCMOIb3OBaHa JIA HHHUMAPOBaHHA My 
eccoB C OoubINOH IMHO Wenv, HanpuMep Mpouecca nomuMepHsallt 
OAHako AIA Mpoleccos, MpoTeKaroulMx C KOPOTKUMM WenaAMH, Halpumep Ty 
mecca CTpyKTypHpoBaHuA Kay4ykKos, cuctema TiCls— ruypomepexucb Bech 
apdpektuBHa. Oxucienue TiCls ruqponepekucbio mpu 20° BpispiBaeT MrHOB 
Hoe CTpyKTypHpoBanue 2% pacTBOpoB NomMOyTaqMeHa M MoMM3OMpeHa B 6 
30u1e. 

IIpotece CTpyKTyPHpoBaHHA Kay4YKOB, TaK %Ke Kak H Mpolecc HHMIWMUpO 
HHA MOJIMMepHsalNH B BOJHBIX Cpeqax, MpoTeKaroulM mpH oKkucaenun T 
B Ti** ruqponepekucsio, MoryT ObITb ModaB.JleHbl NPHMeHeHHeM psa HHTH 
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pOB padMKaJIbHbIX Mpoteccos. Bpwio usyyeHo MHrMOupyromlee jelicTBHe Ha 
polecc CTPyKTYpHpoBaHHA Kay4yKOB FHApOXHHOHa HM XHHOHA, apomaTuye- 
KAX HHTPOMPOMSBOAHbIX, N-eHHeHTMaMuHa, AucbeHusamuHa u cbenust-B- 
jaTusiaMuHa (Heo3soH JI). 


T 46 maawa, 2 


Ynru6upopanne mpouecca crpyKTypHpoBanna KayyyKoB upu oKkucsenun TiCls 

ruAponepekuchio H30mponusGensoNa. TiCls:raqponepexuch = 1; KonWenTpanua 

rHponepekucn 5 Bec.% K NOJMMepy; KOHUeCHTpaluaA MoOMMepa B pacrBope 2%; 
Temiepatypa 20° 


ObdektuByaa 
| Kayuyk Muruoutop ssieueutopearoon OddbekT Aelicrraua 
2 - K rHAponepekucn) : 
at 
foanbyraguen Bes unru6utopa = MruopeHHoe cTpykTypupo- 
BaHHe (reJb) 
Bex30xuHoHu 100 Ba3kOcTb p-pa He H3MeHA- 
eTCA 
Hutpo6ex30n 25 To xxe 
TuuutTpo6ex30n 25 To xe 
Heosou J] 2 To xe 
foauuzonpen Bes nuru6utopa MrHopeHHoe cTpyKTypupo- 
BaHne (reJb) 
Bex30xHHOH 100 Ba3KOCTb p-pa He H3MeHsH- 
eTcn 
| Hurpodexso11 50 To xe 
Jinuntpo6er3011 50 To Ke 
Heosou JI 50 To xe 


| 
| 
_ Kak culeqyer 43 MpHBeeHHEIX JaHHbIX, WOCTaTOuHO 93PibeKTHBHBIMH MHIH- 
‘MTOpaMH Mpolecca CTPyKTYPHpoOBaHHA Kay4ykoB pu oKucMeHuN TiCls ruz- 
(ollepeKucBIO ABJIAIOTCA apOMaTHYeCcKHe HHTPOMpousBoyHbe HW CeHuuI-B-Had- 
HJaMHH. TloHu*KeHHaA aKTHBHOCTh XHHOHA OOYCJIOBJIeHa, OYeBHAHO, ClelH- 
DHYHOCTbIO erO JeHCTBHA B KHCIOH cpese. CuatbHoe HHrHOupyroulee elicTBue 
deHu.1-B-HapTHJIaMHHa CBA3aHO C HaJIMYHeM B CHCTeMe payuKaJoB RO, ocy- 
I[eCTBJIAIOUIMX OTPbIB H—aroma ot rpynnpr>NH. Kak uspectHo, dexut- 
-HapTHJaMHH He HHrHOUpyeT Mpollecchl, NpoTeKaloulWe c yyacTHeM aMdaTu- 
1) ee WJIM AaPOMaTHYeCKHX pafHKaJioB (?). 
| Ws nanoxKeHHbIX MaHHbIx cleqyeT, uTO OKuCeHHe Coe Ti?* ruqporepe- 
[HCbIO H30NpomuOeH30/la MpoTeKaeT C pa3BHTHeM IeMHbIX paMKaJIbHbIX 
‘CaKILHH, KOTOPbIe B BOAHbIX CpefaX MOrYT HHHUHHPOBaTb Mpollecc MOIMMepH- 
‘aul, a B YTrvleBOJOPOAHbIX — MPHBOAAT K CTPYKTYPHPOBaHHIO KayyyXos. 
a3sBHTHe 2THX MpoleccoB MOxKeT ObITbh MOAaBJICHO CMeWMPMYeCKHMH HHTHOH- 
jopaMH. 
_ Takum o6pa30m, B CHCTeMax, COJep2KallHX PaCTBOPbl KaYUYYKOB H COVJIH 
ths MOCJI@NHHe MOFyT ObITb JIerKO MepepeseHb! B couM Ti** mp RecTBuN Co- 
ITBETCTBYIOUIMX KOJIMYeCTB THApomepeKHCH B MpHCyTCTBHH MHrHOUTOPOB 6e3 
}a3BUTHA BTOPHUHEIX PalHKaJIbHBIX Mpoleccos. 
QKRCMWECPHMeHTAIbDH aA Dacre. 


Cuctema TiClsa—ruaAponepeKkucb u30nponua6ern- 
oa B BORHEX pactBopax. Jina paOorbl NpHMeHAICA comsA- 
okucsblit BoHEIi 15,2% pacrsop TiCls (TOCT 311—41) u pacrBop rugpo- 
epeKHCH B Bose, OCBOOOX*KAeHHO! OT pacTBOpeHHOrO B Heli BosLyXa. Onpelle- 
jeHHe KOHILCHTPallHH THpOrepeKHCH MPOMsBOAMOCb HOAOMeTPHYeCKH ay 
iCls ompeensicd THTPOBaHHeM PaCTBOPOM 2Ke/Ie30AaMMOHHMHBIX KBaCILOB B 
pUCYTCTBHH polaHucroro amMouHa. AmeroeHoH HM AuMeTHJdeHHIKapOnHON 
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W3BJIeKaJIMCb H3 PeaKIWHOHHOM MaCCbI KYMOJIOM H OMpeeuAMCb 10 H3BeCTHOH 
meromuke (4). 

IIpomecc sMy.IbCHOHHOM MoMMepH3aluu MpoBosusicA mp pH 3, c ucnoub- 
30BaHHeM HeKkauia (Na COuIM aKMJI-HapTaHHCYJIbPOKUCIOT) B Ka¥eCTBe 3MYJIb- 
raTopa HM CNUpTa, TIMMepHHa WIM STHJeHTIMKOJA B KavecTBe anTudppusa. Co- 
oTHoueHHe TiCls : ruqponepekucb = 2:1, KOHMeHTpalluaA ruApolepekucn 
0,5% K MOHOMepy. 

Cuctema TiCls- rua ponepekucb B yraeBOROpOL 
Holi cpege. B paOore mpumensuucb 1—2% pacrBop TiCls B a6c. sTH- 
JIOBOM CIHpTe, MOAKUMCJICHHbIM JIeMsHOH YKCYCHOM KHCJIOTOM, HM pacTBopbl rHy- 
polepeKucH, MoIMMepoB H HHTHONTOpOB B OeHsove. Ip cMellleHHH KOMIIOHEH- 
TOB CHCTeMBI OOpa30BbIBaJICA PaCTBOP Kay4YKa B OeHsoue, CoxepxKantuH 8—10% 
3THIoBoro cnupta. B 9sTHX ycCuIOBHAX MPH MeJJICHHOM BBeJeCHHH CIHPTOBOTO 
pacrBopa TiCls u 3HeprHuHOM MepeMellIHBaHHH BbIlaqeHuA KaydyKa U3 pacTrBopa 
He mpoucxogut. TiCls BpimayaeT H3 paCTBOPa B KOJIJIOHHO-B3BeLIeHHOM COCTOA- 
HMM (pacTBOp JaeT OTUeTIMBbI KoHyc TuHfata). PaOoTa Mo u3yyeHuIO CTPYK- 
TYpupyrolero JelicTBuA cucTempl TiCls— ruqpomepekHCb NpoBOLuJacb B crle- 
IMaJIbHbIX aMITyJlaX — BHCKO3HMeTpax B YCJIOBHAX, HCKJOUaIOWHX Monaya- 
Hue CJleXOB BO3yxa U BularH (°). 


MuctutTyt) BbICOKOMOeKYJIApHbIX COeqMHeEHHH Tlocrynusio 
Akajemuu HaykK CCCP 10 VII 1959 


WMTHPOBAHHAA JIMATEPATYPA 


rE. HW. THa#uxnkosa, b. A-Jlonronaock, BH. P eux Men An Cece 
OXH, 1957, Ne 9, 11. 2 Baa, Monaro soca An nt Ce "Kop ocr keuanma 
lr. A. Wapgdeuosa u gp., Bonpoctt xHMuu. KHHETHKH, KaTamu3a MW peak. cmoco6HocTH, 
M., 1955, erp, 303. ° I. W. besnowmonenxaa, B. A. Jl om mom moe ky, Se eee 
H ik oBa, M33. AH CCCP, OXH, 1957, Ne 1,65. 4B. ®. TlonuKxapnosa, COopH. 
wHCTp. Bcecolo3H. Hay¥H.-HCC. HHCT. CHHTeTHU. KayuyKa, Ne 9516 (1954); B. ®. loa u- 
Kapnosa, B. MW. Karauosa, Yrounenue k cOopH. uHcTp. BcecowsH. Hay4dH.-Hcca. 
HHCT. CHHTeTHY. KayuyKa Ne 9515 (1954). © E. MW. Tuuaxosa, B. A. Tonronaock, 
B. H. Pea x, 3s. AH CCCP, OXH, 1957, Ne 7, 851. 


Hoxnage Akagemuu nayrx CCCP 
1959. Tom 129, M1 


XHMH fl 


B. I. PJIYWIKOBA, E. Jl. HEJIMHCKAS 
HW 4eH-Koppecnonyzent AH CCCP K. A. KOUEILNKOB 


META JIJIMPOBAHHE NOJIMMEPOB 


_B uccieqoBaHHu CTPyKTYpbI NOJMMepoOB (JIM COMOJIMMeposB), B BO3MO2KHOM 


KOTOPbIX PpeaKIHH Me€PKYPHPOBaHHA HU TaJIMpOBaHHaA. 

OnucpiBpad HaliqeHHbIn Hamu pauHee (') MeTOX TaJIIMpOBaHUA C MOMOLILbIO CoO- 
HM OpraHH¥eCKHX KHCJIOT TPeXBaJICHTHOFO TaJIJIMA, Mbl OTMeTHJIH ocoOylo 
HePKOCTb TaJJIMpOBaHHA THOPeHOBOTO Apa. Takum oOpa3oM, TaJJIMpoBaHue, 
hK Ke Kak HM Me€pKYpHpoBaHHe MOH-O-BUHMITHOeHAa, ABJIACTCA BeECbMa 
CT YMHbIM. 

G {pyro cTropoubl, HalipHMep, BEIOOp NOJMBUHMITMOdeHa AMKTYeTCA olpe- 
PJIGHHOCTbIO M€CTa BCTYIJICHHA B Hero MeTaJJia (a’-MosoxKeHHe). B 3TOM CMBICIE 
epKypHpoBaHHe NOJMCTHpoia MeHee BHIToHO. MetasiMpoBaHive MoJIMMepoB 
eCTaBJIAeT CBOCOOPAa3Hble TPYAHOCTH NOTOMY, TO BbICLIMe MOJIMMEPbI ABWJIAIOT- 

TBePpJbIMH BeULeCTBAMH, a MeTaJJIHPpOBaHWe MX B pacTBOpaX HaTaJIKMBaeTCA 
Aa OFPaHHYeHHbI Kpyr CoeqHHeHHH, KOTOpble, OOalad pacTBopsiomjeH cio- 
DOHOCTHIO, CaMH ObICTPO He MeTaJIJIMPYIOTCA WIM TaK WIM HHaUe HE pearMpyioT 
| MeTaJIJIHMPYIOWMM areHTOM. 
 B nacrosuet paOore uccieqoBaslucb Clelyroulve cuctTempr: 1) TaupoBaHue 
OJIMBUHUITHOeHAa * (cpela — 6eH301), 2) MepKYPHpOBaHHe MOJHBUHHVJITHO- 
eHa (cpela — 6eu30m), 3) MepkypHpoBaHHe NowMcTHposa (cpeyqa — HUTpO- 
eH30N) **, 
 Bsop yciopul peakiu HM paCcTBOpHTeIA oONpekertaIcA HeOOXOAMMOCTHIO 
eeHHA Tpolecca Mp yMepeHHOl TeMNepatype Hu B romMoreHHol cpese. Merau- 
upylollve aredTbl TPUM3ZOOYTHPAT TAHA U WHu300yTHpaT PTYTH, TaK Ke Kak 

B3ATHIC MOJHMeph, TiaqKO paCTBOPAJHCb B NpHMeHsembIx cpeqax. IlonuBu- 
WJITHOeH B O€H3OJIbHOM pacTBOpe TalIupyerca B TeyeHHe 15 MMH. Mp Harpe- 
aHWH Ha BOJAHOH OaHe. 


— CH — CH,.— 
— CH — CH,— 
| el ee 
r= t +x Tl (OOCR)s x plug? S + x RCOOH. (1) 


| 
TGOCR Ns de 


BbeH30J, Kak HaMW NoKa2aHo pauee (1), B3THX YCJIOBUAX MpakTHYeCKkH He pearu- 
yer.) Anamu3 NpofykTa peakWH yKa3bIBaeT Ha TO, YTO YHCJIO ATOMOB TAJIMA 
a OJHO 3BeHO NOMMBUHUTHOeHa OTBeYaeT OTHOWEeHHIO 0,94—1,0. 


* Bese nouu-d-BUHMITHOPeH. 
** Hamu yCneluo MeTaqMpoBasicA HU MOAMBMHUAypan (B a-nomO%*KeHHe), 
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B anaJIOPHuHbIX MATKHX YCJIOBHAX H MNO aHaJIOTHYHOMY YPaBHEHHIO 


=e Che el 
sd : | & He (GOCR)s = |. [an uke + x RCOOH (11) 
ee a : ——Hg00cR Jz 


Wer MePKYPUpOBaHHe NOJHBHHWITHOPeHa (HECKOJIbKO MHHYT Ip CJIHBaHHH 
TeIIbIX pacTBopos) *. AnaJIH3 MepKyPHPOBaHHOrO MOJIMBHHMJITHOPeHa VKa3bl- 
BaeT Ha BXOXKJCHHe OMHOFO aTOMa PTYTH Ha 3BEHO NOJHBUHHITHOdeHA (1 : 1). 

TaJlJ1MpOBaHHbIii HIM MEpKYPHPOBaHHbIH MOJIMBHHHJITHOeH — UYTb *KeJITOBAa- 
TbI€ MOPOWIKH, HepaCTBOPHMble B OeH30/le H APyrHX OpraHWMyeCKHX PaCTBOPH- 
TeIAX; OHH JI€PKO, CJIEMOBATeJIbHO, MOFYT ObITb OTMBITHI IIOCJIEQHHMH OT H3O0bITKa 
MeTaJJIMpYy!OuleroO areHTa HIM CeOB HCXOJHOFO NOJIMBHHHJITHOeHA. 

TloH-G-BHHHJITHOPeH MOABepraeTcA TakxKe JerKO JIMTHPOBAaHHtO; Nocezyto- 
lad KapOOHH3allHA MOJIHOCTbIO MepeBozuT ero B pactTBop (i. M. Buxrtoposa). 
JluTveBOe MpOHSBOAHOe BOCCTAHaBJIHBaeT YETHIPEXXJIOPHCTHIH THTaH. Mccs1eqo- 
BaJIOCb BO3MOXKHOe MPHMeHeHHe CMeCH B KaueCTBe KaTaJIH3aTOpa MOJIMMepH3a- 
IMM Hempelebubix CoequHeHuli (O. A. Ilasees). SHauHTebHO OobUIHe Tpyd- 
HOCTH B BbIOOpe YCJIOBHH IKCHePHMeHTa H PaCTBOPHTeJIA HMEIOT MeCTO IPH Mep- 
KYPHpoOBaHHH NowHcTHpowta. Jeo B TOM, 4YTO CNebI, B KOTOPbIX MOXKHO BeCTH 
MepKYypHpoBaHhe (HallpHMep, CIMPT, BOJa, YKCyCHad KHCJIOTAa), Malo MpHeMe- 
MbI H3-3a IWIOXOH PaCTBOPHMOCTH B HHX MOJIMCTHPOJa, apOMaTHYeCKHe xe yre- 
BOJOpOAbI THMa OeH3OJIa, TOMYOMa Camu OyLyT NOLBepraTbesA MepKyPHpoOBaHHW. 

K yvemy MoOxKeT NpHBecTH paOoTa B YCJIOBHAX TpyAHO AOCTHraeMol roMoreH- 
HOCTH, BUAHO, HampuMep, M3 onbITOB GMHpHoBa (7), KOTOpbIi MepKypHpoBad 
CTHPOJI B Cpese yKcycHoH KuCIOTHI. J.IMTeIbHOCTh O6pa6OTKH, OTHOCHTEJIbHO 
BbICOKHe TemMepatypbl (qo 118°), HepaBHOMePHOCTb HarpeBa, MPHBeTH K TOMY, 
YTO YKCYCHOKHCJIad PTYTb (MPpHMeHeHHaA B KayecTBe MepKypHpyroulero cpez- 
CTBa) BOCCTAHaBJIHBaJlaCb B IIpowecce MePKYPHPOBaHHA (BbI-eTeHHeE MeTaJJINe- 
CKOH PTYTH, COJleH OMHOBaJICHTHOH pTyYTH, NpHropaune). IlomyueHHan B Pe3yvIb- 
TaTe mocuelyrouleH OOpaOoTKH MepeKHCbioO BOLOpOa cblIpas Macca, He MoOsBep- 
PaJlaCb NepeocaxKeHH!o HU COslep2kKaula BCero TObKO 50—60% Tpe6yemoli mo Teo- 
PHH PTYTH (MPH BXO*KAeHHH OAHOFO aTOMA PTYTH Ha OHO 3BeHO MOJHCTHpPOwa). 

HeoOxo2HMo Ob110, CeCXOBATeJIbHO, HaHTH YCJIOBHA PaOOTbI B OAHOPOAHOK 
cpeze. GpegoH, B KOTOPpOH XOpoOlIO pacTBOpseTcA MOMCTHpoN (B TOM UHCJE 
HW W30TAKTHYeCKHH) ABJIAeTCA HHTPOOeH3OJI1, OCOOCHHO MPH YMepeHHOM Harpe- 
BaHHH. B HeM Ke JierKO pacTBopserca H AHu3800yTUpaT pryTu. (MepKypupoBa- 
HH€ HHTPOOeH3O0/1a, KaK H3BeECTHO, MpOTeKaeT C OOJIbIIHM TPYOM.) 

I]pospauHbie pacTBOpbI MOJIMCTHPOwa H PTYTHOHM COTH CAMBaIHCb HM Harpe 
BaJHCb 20 vac. He BbILIe TeMNepaTypbI KHMNe€HHA BOLAHON Oanu. Mp 6paau 10% 
H30bITOK PTYTHOH COJIM, KOTOpad JerKO MOra ObITb OTMbITa IPH Mocaekyrwouren 
ouucTKe MomucTHpowa. IIpospayHocTb pearnpyrouleli CMeCH COXpaHAeTCA B TE- 
yeHHe BCero BpeMeHH peakIHH, NOX Kove ocse JoBeleHHuA NO KOMHATHOH 
TemMMepaTypbl BCe€ 3aCTHIBae€T B BASKYIO (TaKxKEe MpOspayHyiO) TAPYUYIO MaCCy. 

Tlocle nepeocaxkeHuA H3ObITKOM OeH301a HH S(MPOM HUTPOOeH3O.1, H30- 
MaCJIAHad KHCJOTA, COJIM PTYTH JlerKO OTMbIBaroTcs. TlomyyHBUIHHCA MOpOUIok 
CyWIHTCA B BakyyMe mpu 60°. 

OTO YYTb XKeITOBATbIH MOPOWIOK, KOTOPbIli MOXeT ObITh CHOBa TMepeBeyek 
B paCTBOp B HHTPOOeH3OuIe C KOOABJEHHeEM HeOOJbIUIOPO KOMMYeCTBA H30MAC.I5- 
HOH KHCJIOTHI (IIPHMepHO OTBeYaIOlerO KOMHYECTBY H3O0MACJIAHOM KHCJIOTBI 
BbIACIAIOMLeHCA B Mpolwecce MepKypHpoBaHHA). 

Ham yJaslocb NOJyYHTh Me€pKYPHPOBaHHbIli MOJMCTHPO, B KOTOPOM KOIH: 
"eCTBO PTYTH oTBeyao 0,96 aroma Ha OHO apomaTuyeckoe apo (0,96 : 1) 
en bytes. 
| + x Hg (OOCR), = 
CoHs x CsHsHgOOCR 


* Peakllva 10 CBOeMY CMBICJY HaNOMHHaeT HSBeCTHBIi IpHeM MoOMyueHHA 6eH30.1a, CBOOOr 
Horo OT THodeHa. B conouMMepax BUH ATHOeHa H CTHpoma sTa USOUpaTeMbHOCTb, BepOATHO 
MOXKET PasbIrpbIBaTbCA B Mpewzemax MoMMMepHol wenu. 
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| + x RCOOH. (IIT 


°TO BCTYMJeCHHA PTYTH (BEPOATHO, B OCHOBHOM B NapanoulOxKeHHH) MBI HE 1O- 
tbiBasiM. ATOMbI PTYTH B MOJEKYJe NOMMCTHPOJa pH NelicTBHH Opoma MoryT 
Tb 3aMCHEHEI Ha raJiouy. 


OKCNe€PUHMeHTaATbHAA Mica Cal b 


B xkayectBe MeTAJJIMPYIOWlerO CpekCTBa MPHMeHANICA TpHHsO6yTHpaT Taul- 
iS NOJIY4eHHbIM, KaK OMHCaHO HaMH paHee i ), HIM Kans06yTupar pryTu, mpH- 
OBJICHHbIM U3 OKHCH PTYTH HM H3OMACJIAHOM KUCMOTHI. Oa us0o6yrTupata wJer- 
| PACTBOPAJIMCh B CpefaxX, B KOTOPbIX MbI BeJIM MeTaJIMpoBaHHe (CyxHe 6eH301, 
rpoOensou). 

|\TatmupoBaHyue HTHOAUBUYHHATHODeHA. Tlommpunnaruo- 
i] MBI MOJIyYaJIM IyTeM MOJIMMepHsalluy a- BHHMATHOdeHA TepeKHChIO OeH30uVIA 
MOCJIEAYIOULMM Mepeocaxk JéHHEM O€H3O/IbHOFO PacTBOpa HOMHMepa C MOMOLLbIO 
faHoma. BpmaBuiui ocaqoKk ObiJI MpOMbIT MeTaHOJIOM HM pacTepT Mok MeTaHo- 
M_B TMopowok. 

| K mpospaunomy pactsBopy 0,55 r (0,005 mosh) nowH-a-BuHMITHOdeHa B10 Ma 
K30J/1a (CBoOoHOrO oT THOdeHa) MpHOaBseH Tak>Ke NOspayHbIli pactBop 2,56 r 
HMSOOYTHpaTa TaJlJIHA B 65 MJ TOrO K€ pacTBOpHTeA. ITO KOJMYECTBO OTBE- 
PT OJHOH MOweKyJIe Ha OHO 3BeHO MOJMBUHHATHOdeHa moc 10% u36bITKa 
WM Taniua. PeakiwoHHasd CMecb yepe3s 3—4 MHH. HarpeBaHHA Ha BOAAHOH OaHe 
THeeT, HW ObICTPO HaYHHAeT BbIACIATLCA OCANOK TaJJUPOBaHHOrO MosMMepa. 
cle HarpeBaHHaA B TeveHHe 15 MuH. OCaXOK Ha CEAYIOULMH WeHb Obl OTCOCaH, 
DMBIT O€H30JIOM H BbICYIICH pH KOMHaTHOH Temmepatype. Boixog 1,8 r (74% 
ppuu, ypapueuue I). [locme JonomHUTebHOH OOpaboTKH GeH30I0M (xpaHeHHe 
It O€H3OJIOM B TeYeHHe TPeX CYTOK), OTCaCbIBAHHA HM BbICYWIMBaHHA Obl MOd- 
DIHYT aHaJlH3y. 


HaligeHo %: TI 39,25, 38,74 
(CaHgSCH y—CH2)T!I[OOC-CH(CHs)s]2. Brraucneno %: Tl 41,89. 


Takum 06pa3om, TaJJIMPpOBaHle NOJMBHHMTHOMeHa MpOxoAUNT Ha 93—94 % 
VIJIMPOBaHHbIM MOJIM-G-BHHWJITHOMeH MpescTaBAeT COOOH UYTb XKeJITOBATHIH 
DOWOK, H€paCTBOPHMbIM B OOBIUHbIX OPraHHYeCKHX PaCTBOPHTEJAX. 
MepkypupoBaHHe HOMH-u-BUHHATHOMeHA. KO0,55r 
05 MoOJIb) MNovM-a-BuHusITHOpeHa B 10 MA OeH30/Ia mpHOaBeHO 2 © 
05 momb + 10% us6bITKa) AHu3806yTHpata pTyTH B 60 MJ Toro 2%e PacTBOpH- 
is. PacTBopb! ClMTbI TenIbiMH. Uepes 1—2 muH. MpoucxoUT BbIlaenne oca- 
, Jia 3aBpeplieHuA peaKILMH CMeCb OCTaBJeHa Ha HOUb. 

Ilocae orcacbiBaHHA, TUaTeIbHOrO MPOMbIBaHHA OeH3OJIOM, BbICYWIMBAHAA 
Hi KOMHATHOM Temmepatype Bprxon 1,91 r—90% Teopuu (ypaBHenne II). 


Hatigeno %: T1 50,52, 50,20 
(CyHaSCH—CH,)HgOOCCH(CHs)2. BrruucuieHo %: T1] 50,50. 


| 


Takum 06pa3o0m, B 9TOM C1ydae BCTYIWICHHe PTYTH B KaKNO€ SBEHO TOJHBH- 
irModeHa WpakTHuecKH MpoucxoxuT KomuyecTBeHHO (1: 1). Mepkypupo- 
HHbIM MOJIM-Q-BHHUJITHOeH MpeACTaBAeT COOOH MOPOWOK CerKa XKeJITOBA- 
‘O IBeTa, HepacTBOPHMBIT B OOBIMHbIX OPraHHueCKHX PaCTBOPHTeAX. 
‘MepkypupoBaHuwe nomuctupona. Tlonmucrupon* oun- 
JIC IIYTeM pacTBOpPeHHA B OeH30/e H BbIIMBaHHeM B H3O0bITOK MeTaHOWa. 2 T 
MINCHHOrO MOJMCTHpONa pacTBOpeHo B 20 MJ cyxoro CBexkeleperHaHHoro 
rpoOensouia (mpeqBapuTesmbHoe HaOyXaHve B TeYeHHe HOM) pH MerKOM Ha- 
2BaHHy; K TaKOMY COBepIeHHO MNpospayHOMy PacTBOPY OblI MpHOaBeH Ta- 
*Ke UpOspauHbili pacTBop 7,9 r quusoOyTupata DTYTH B 25 MI HUTPOOeHSOWA. 
(0 KOJIHYECTBO COM PTYTH OTBEYAeT OAHOH MOJeKyJIe Ha OLHO 3BeHO MOJIMCTH- 
ma moc 10%-% u36nITOK. IlocKombKy NpeABapHTeJIbHbIMH OMbITAMH C HEKOTO- 
M HeJOCTaTKOM PTYTHOM COM OBO YCTAHOBJICHO, YTO IPH B3aHMOAeHCTBHU 
| Be 


| * B 9Tom cayyae MBI Opasv NpOMbIMWIeHHbIt OOUHBI MoMMep. Hamu Obl ycrmemHo mpo- 


)KYPHpoBaW HM OOpasell MZOTAKTHYECKOTO MOMMCTHPOTa. 
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C MOJIMCTHPOJIOM PeaKIHA Ha HOH PTYTH HCYesaeT IPH HarpeBaHHH Ha KHMALL 
BOJAHOH OaHe B TeueHHe 19 Yac., BCE OMbITbI C H3ObITKOM COJIH BeJIHCb B TEX 2 
ycIoBHAx 20 ac. 

B ot1MuHe OT TOFO, YTO MbI HM@JIH B CLYYaAX MeTaJIIMPOBaHHA NOJIMBHHH 
THodeHa, 3eCb IPH MEPKYPHPOBaHHH He MpOHCXOHT BbINawenusa ocalKa. B ko 
ie HarpeBaHHA OOpasyeTca BASKaA OAHOPOAHAaA Macca, OCTaIOlladcA TaKOBOM 
IPH KOMHATHOM TeMMepaType (KOHEYHO, BA3KOCTb BO3pacTaeT). 

J]18 BbILeIeHHA HOBOPO MOHMepa B TBEPJOM BHe H WIA OYHCTKH €Fo K pea 
I[MOHHOH Macce oGaBseHo 45 MJI HHTpOOeH3O0/Ia, Maccy CJlerka NoZorpeH 
MOJYYCHHYHO OJHOPOLHY1O BASKY1O KUAKOCTS BEINN B 500 Ma Oexsou1a (xOpOu 
BbIC@KHBaeT H 3up). Bemapilee cBeT0KeTOe (MOUTH Ges0e) BeUeCTBO Obi 
BbICYIeHO B BakyyMe mpu 60°. Ilomyyeno 4,2 r MepKypHPOBaHHOrO NOAHCTHP 


dla. 
Hatigeno %: Hg 49,33, 48,77 
(CHs)2>CHCOOHgC,H,:CH-CHg. BrrncneHo %: Hg 51,29. 


Sto oTBeyaeT BXO*KTeHuIO 96% pPTYTH Ha OJHO 3BeHO MOJHCTHpOa (ypaBH 
HHe III). 

MepkypHpoBaHHbI MOHCTHPOJ PaCTBOPHM B HHTPOOeH3O/Ie H HeEPpaCTBOPk 
B ApyrHX OObINHBIX OpfaHHYeCKHX PaCTBOPHTEJAX. 


Hay uHo-HcceqoBaTebCKH (bH3HKO-XHMHUeCCKHH Tlocrynua0 
uucTHTyT uM. JI. A. Kapnosa 6 VII 1959 


UWMTHPOBAHHAA JINTEPATYPA 


1B. 0. Caymkosa, K. A. KoaemxKos, JAH, 103, 615 (1955); Mss. A 
CCCP, OXH, 1957, 1186. *? P. H. Cmupuos, JJAH, 119, 508 (1958). 
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Toxrnagn Akagemun nayr CCCP 
1959. Tom 129, Ni 1 


XHMHA 


C. B. 3ABrOPOJHHH u B. JI. 3ABFOPOAHAA 


CHHTE3 n-HW30NPONMJIMAK JIOTEKCHJIBEH30JIA 
M EFO ABTOOKHCJIEHHE 


(ITpedcmaseneno axademuxom A. B. Tonuuesoim 2 VI 1959) 


B WaHHOW padore usy4eH CHHTeS N-vs0nponMluKoreKcH6eH3ona (1) nyTem 
OaIKMIHPOBaHHA  W30NpomMOeHs01a WHKIOreKCeHOM B IIPHCyTCTBHU 
ausatopa BFs-HsPOs. u ero aprookucieHve KUCOpOLOM BO3Ayxa. C WebIO 
fH ONTHMaJIbHbIe yCIOBMA cuHTe3a | WukKNOaIKNMMpOoBaHHe usy4amocD 
Pa3IMUHbIX MOJIAPHBIX OTHOWeHHAX PeareHTOB HM KaTasIu3aTOpa B HHTep- 
- Temnepatyp 20—85°. HaliqenHo, uTo usomponun6en301 WM WHKIOreKceH 
JucyrcrBuM BF3-HsPOs ovens serKo BCTYNaloT BO B3aHMOeHcTBUe C OOpa- 
(HMeM B Ka¥ecTBe OCHOBHOrO mpoyKta I. Jlyumumu ycnoBuamu, pH Ko- 
ix I nomyuaetes c BEIxoqom 78% OT TEOPHH, ABJIAIOTCA: MOJAPHbIe OTHO- 
MA M3ONponnOeHsoa, WHKIOrekceHa HW KaTamusaTopa, paBuple 3: 1; 0,3, 
yepatypa 20—25° u sBpema peaxunu 19 yac. TonunuKnorekcumusomnpo- 
DEH3OJIbI IPH STHX YCJIOBHAX OOpasylOTCA Cc BEIXOZOM OKOIO 6%. Peak- 
MOXKHO IipecTaBUTb culeqyrouleH cxemon: 
CH3 CH3 

cH Se Sap EEE cH ae 
CHeg CHs 
1-VI30mponvIMUKJIOreKCHIOeH30J1 HMeeT [Ba TPeCTHUHBIX aTOMa yrvlepoya. 
JOCHOBaHHH OOMMX MOMO%RKeHHH OO AaBTOOKHCIeCHMM asKUMapOMaTHUeCKHX 
KBOMOPOMOB aTaKa MOJICKYJAPHOTO KHCNOpoa OyeT HallpaBsena mpexye 
iO Ha 3TH aTOMbI yrviepofla c OOpa3s0BaHveM rvfponepekuceH M0 Cxeme: 


| _ Legal 
ti. . — CHs ae ee — OOH CHs— ‘ — OOH 
an CH or. 
| Cc: Sea etter acre eligi Consol 
| | 00H os ie \Y 
| am Gee a oN N 
yf 4 Ce = ae po 
| ys CHs 


(II) (IV) 


ak MoKa3a/IM Halu ombiTs, I, NOJyYeHHbI WHKIOa/IKHMpOBaHHeM H30- 
Hn6eH30a WHKIOreKCeHOM HM IpesBapHTeIbHO XOPOWIO OUMUeHHEIH 06- 
tKoH 70% H2SOa, cpaBHUTesIbHO JIerKO OKHCJIAeTCA KUCIOPOOM BO3- 
A B IPHcyTCTBHM pesHHaTa MapraHlla OMHOFO UM CO UleOUHbIMH 1OOaBKa- 
pu 95—120°, Araka KucJopoya Ip 9TOM HallpaBJIAeTCA TIaBHbIM OOpasoM 
‘PETHUHDI ATOM yrulepofa H3ONPOMMIbHOK TpynMmbl HW 3akaHuNBaeTcs oOpa- 
HHeM ruporepeKucH n-H30NponMMuKIoreKcuOensoa (II). Tperuunpiit 
yrepoyla WHKIOreKCHIbHOrO pafMKala B U3yYeHHBIX YCJIOBHAX TpyHee 
JIACTCA MOJICKYJIAPHbIM KHCJIOPOJOM, MOSTOMy THAponepekHcb KYMMVJIMNK- 
sKcHIa (III) o6pa3syeTcad B OUeHb MaJICHbKHX KOJIMUCCTBAX. 
aK BHJHO H3 KpMBbIx plc. 1, aBTooKkucjleHue | mpoTeKaeT TakHM OOpasom, 
B Haase HeT HakoMeHve ruponepeKuch B pacTBope I fo ompesemen- 
MaKCHMyMa, 3aTeM HauMHaeTcA pacliaq ruApomepeKucu, M coslepwkanve 
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WAH, tT. 129, Ne 4 


) 
| 


ee B pacTBOpe MocTelleHHO yMeHbIlaeTca. Ec mpogomkaTb OKHCICHHe 
THpoOrepeKHCb COBeplwieHHO HcuesaeT H3 PeaKUHOHHOH CMeCH, Hi KOHECUHBI 
MIpOAyKTaMU TaKOPo OKUCJeHHA ABIAIOTCA N-ILMKIOreKCHIalleTOPeHOH HU N-I 
JOreKCHJIMeHOu. 
n-Vsonponumuuksorekcui6en301 (I) B MpucyTcTBHH OfHOrO PesHHé 
MapraHlla OKHMCIAeTCA 3HAYHTeIbHO MefieHHee H MeHee rury6oKo, 4¥eM B Qj 
CYTCTBHH pesHHaTa MapraHila H UleJIOUH 
te 4 mo6aBok. JleicTBve 106aBOK COsbI M rH} 
OKHCH KaJIbILUA MIPHOJIH3HTeJIbHO OJMHAl 


< po. Hanpumep, B IpHcyTcTBHH pe3sHHi 
MaprauHlla HW COJbI MaKCHMaJIbHOe cojep2 

4 HHe ruponepekucn JocTuraetca 3a 8 uae 
 coctaBneT 38%; B MpHcCyTCTBHM pesHHe 

40 MapraHlia HW rHApOOKHCH KaJIbllduA MaK 
é MaJIbHasd KOHIEHTpaluA THuApornepekt 
S$ jocturaetca 3a 10 uac..u cocraBaaet 36 
N Tora KaK C OHM pe3HHaTOM Maprak 
Rm 3a 18 uac. ona focTHraeT TONbKO 2. 
s IPH OJMHAKOBbIX ycsOBUAX. C HaH60, 
6 ; BbICOKOH CKOPOCTbIO, OKOJO 6% B uac 
MaKCHMaJIbHOH KOHUeHTpallveH YTupo 

3 pexucn 61% aBrookuceHHe I mnpoTek 


B IIpHCyTCTBHH pe3HHaTa MapraHlla, CC 
0 Pane wer vs Wiese unepekucw Oapua npu 118—120° uc 
4 6 6 & we  pocTH mponyckaHua Bosfzyxa 30 a/uac. 
Puc. 1, Banaue merouHbIx oOaBoK Ha Cxopocrb M TlyOHHa aBTOOKHCJe} 
aBTooOKUcacHHe -43onporunuAKnorex- 34BHCAT OT TeMMepaTypbI (pHc. 2), aT 
cnn6en30a np 118 — 120° ucKopoctH Ke. OT CKOPOCTH TIponmycKaHHA BO3y 
mponyckaHua Beene 30 a/uac. !— Cpoeo6pasHo mpoteKaeT OKUceHHe | 
Pan oe oe Seah ane IIpHCyTCTBUH pe3sHHaTa MapraHlla, Puy 
uM ruqpooKuch Kaabiaa; 4— pesunar OKMCH Kaba, alletara KoOaubra 
Mapranla, cola MW. mepekucb OapHa cTeapaTa HaTpHA. B 3Tom cuyuae Mak 
MaJIbHOe cojlepxKaHve rusponepekucu 
pacTBope coctaBneT 6% uw jocTHraetca 3a 6 yac., 3aTeM HaUMHaeT yMe 
maTbea, H Moce 10 vac. rugqponepekucb coBeplleHHO UcuesaeT H3 PacTBOP 
He OOHAPy2KHBaeTCA Ha MPOTAKeHHH JecATKOB yacoB. IIpoxyKTamn | peakl 
ABIAIOTCA  fl-I[MKJOreKcHalleTOpeHOH 4 


n-Wuksmorekcuapenon. IIpu paciensnenuu %o 
ruponepekHCH KOHIeHTPHpoBaHHoH cep- Je 
HOH KHcOTOH OOpa3yeTcA UWMKsOreKcuu- 

(benon uM alleTou. n-H3onponudenon sBpr- | 4 
Jie@JIeH TOJbKO B BHJe CJIeOB. S 
3 

S16 
IKCHEPUMEHTANbLHAA “TactTh. &= 
Q 
Dd 

IluknoankKuinaupoBauHuHe Te 


H3O0NpPpONHMOeCH30NaA WUKIAO- 
rekceHom. I[30nponniOeH301a npu- 0 
MeHAJICA CBexkeleperHaHHbIN MpoOaxKHbiit 


mpenapat (rT. kun. 149—152°; d;° 0,8620; 


4 6 BG ae 
Puc. 2. Bauaune Temmepatypbl Ha 2 
0 OKUCJICHHE /1-H3 0M pCHHUAKIOreKCHd 
np 1,4910). LluknorexceH Nosyyuasica je- 30a B MpHcyTcTBHM pesHHaTa Mapry 
ralpataliielt. uMKoreKcaHoma (T. Kum, ™ THAPOOKHCH Kamba: J — 95—] 


: 2— 118—120° . 
81—83°; d,° 0,8102; ni} 1,4460). Peaxnus as 


TIpOBOAWNacb B TpexropsoH KoN6e, CHaOx%KeHHOM MeXaHWuecKol Melladii 
Jina KaxkJoro onbita 6pasocb 20,5 r (0,25 Moms) WHKOrekceHa, KOTOpHIii 
WWMBaJIcA Cc 1/4 YacTbiO paccuHTaHHOrO kosMYecTBa MU30NponHIGeH30N: 
MpvOaBAIcCA K CMeCH u30NponMGeH30Na HM KaTaM3aTopa co cKopoc 
4,5 r/aac. Tlocne mpuOaBleHua Bcero KOmMYeCTBa WHKJIOreKceHa PpeaKILHOE 
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eakILHiO H30NponHOeH30u 
MIEPeCrOHAMCb MpOLyKTbI 


| 
( 


mee XapaKTepHble OMbITHI 
MABONATCA B Ta6u. 1. 


HZOJIbHbIe ~(bpakIHH BCcex 
}SITOB o6pabaTHIBaIHCcb 
HeSOa pH mnepeme- 
BaHHU JO TeX Nop, NoKa 
OKpalIMBaJICA yrvieBoyo- 
, KHCJIOTHBIA COM OTIZe- 
CH, a yIvleBOJOposHbi 
“ATpamuszoBaica 5% pac- 
DPOM COJbI, MPOMbIBaIca 
NOH, CYWIMJICA XJIOPHCTbIM 
JIbUHeM HM TeperoHscs. 
Al mpeacTaBAeTOecllBeTHY10 
WKocTb; T. kuM. 132—134° 
iu 10 mm; d;° 0,9301; no 
153; MRp natin. 65,46; 
‘g. 65,67. [pu narpesannu 
‘claOoro KHNeHHA BTeYeHHe 
H uac. c 30% HNOs saer 
DetbTaseBy10 KHCJOTY C BBI- 
i 96%, KoTOpad Xapak- 


| 
i 


ABTOOKHCHAeHHe 


A\BTOOKHCJIeHHe N-30I pornnuMMKNoreKkcHl6en30V1a Tipu 


oatKuIMpoBaHua. Hau- 


|| Msonponumuuksorekcu- 


PCb Ne€PeMeLIMBaaCh JOMOMHUTEIbHO OMpeseeHHOe BpeMA MpH TemMMepa- 
be onpita. [loce coorsetctBytomei o6pa6oTKH OTTOHAVICA He BCTYNMBUIMH 


Ta6Oauna 1 


LnxSioankusnposanue nus0nponus6en30na 


UNKJIOTEKCEHOM 
Tlonyuexo 

Moaspube or- Hs0nponMiMuKsoreK- |b & 

Ne iepaniateucee T-pa cyapceerE Ho Ei 

ma, wuKnorex-| Peak~ Onan ae xe 
ombiTa [cea n Katanu-|4HH, °C Sie 
3aTopa % or |npefenn Kune-| 9 x 
TeopuHu| HusA, °C/MM aE 

| 

4 4:41:0,3 |65—70} 70,3 |128—134°/6 | 1,36 
2; 4:1:0,2 |65—70} 63,6 |480—137°/7 | 3,00 
3 3:4:0,3 |80—85} 66,3 |120—125°/3 | 1,46 
4 3:4:0,3 |60—65} 71,3 )1420—127°/4 | 1,34 

ta) 3:41:0,3 |40—45} 69,5 |126—133°/5 — 
6 3:1:0,3 |20—25} 70,0 |1140—114°/1 | 4,63 
7 3:1:0,3 |20—25} 72,9 |119—125°/3 | 1,95 
8 3:1:0,3 |20—25) 77,7 |121—126°/3 | 2,82 
9 3:1:0,2 |65—70} 60,8 |128—1338°/5 | 1,94 
10 3:4:0,4 |65—70} 60,0 /135—143°/20} 0,40 
41 2:1:0,3 |65—70} 59,4 |112—116°/1 |} 2,50 
2 2:1:0,2 |65—70} 57,4 }130—138°/10} 2,28 
‘es {-* 4.80, 2° 165-70) 55,9 118122." /2" | 5; 70 
IlpumeuaHnue. Bpema peakivH B- ombite 


No 7—11,5 wac., B ompire Ne 8—19 uac. Hw BO BCeX 
OCTAJIbHBIX MO 8,0 4ac. ‘ 


yi 
W20Ba/laCb MIpeBpallleHHeM B ee JUMeTHNOBbIi sup. ITO cyxuT NoKasa- 
bCTBOM TOFO, YTO MPOLYKT ABIACTCH M-H3ONPONHJIMMKMOPeKCHIOeH3OVIOM (I). 


nUZO0NpONNTUHK Ore kcu ule xH- 


>a. Oxucnenve | mpopogusocbh KUCMOpoqoM BO3AyxXa Jo oOpasopaHns 


_ M@KCHMaJIbHOH KOHIeH- 
Ta6muna 2 Tpaluu ruqponepekucn, a 
B HEKOTOPHIX ONbITax JO 


1148—120° u cKopocru mponycKanua Boszyxa 30 a/uac NOJHOTO HCYe3HOBeHHA 


ee H3 PeaKIHOHHOM cMe- 


B3saTO AviA aBTOOKNCMeHHA 
No Beane £ é Ro6aBoK 
pita | BHKIO-+ 2. - 
"Sens0-| S54 | Popmysia 
na, r| es 
e225 0:4 
» | 26:6] 0,8 | NasCO; | 130 
; | 20.2.1 0,6 | Ca(OH)s} 100 
* | 40'5 | 172 | Ca(OH)e| 100 
> | 20'2 | 028 | NagCOs | 100 
BaOz 
) 40,5 | 1,2 | NagCOs3 | 100 
BaOz . 
i 60,4 | 2,7 | NaeCOs | 300 
; BaOz 180 
; Sion) OFA aie NaOH 470 


*OnbiT mposoguaca npu 95—100°. 


Sa [ood 
agxe|Ss/ E98 | cH. KonllenTpalua ruy- 
Sere oO" mses ponepekucH ompeyemsa- 
Se eo Se ReSSs Jlacb Yepes Kable 2—4 
S885|f2/S352.s  yaca Hoomerpnueckn. 

B cTeKJIAHHY10 KOJIOH- 
a1 | 18! 4,2 KY-PeaKTOP CO BNaAHHbIM 
B8iphs Sd oes7 cbunbtpom Ilotta mome- 
36 | 10}. 3,6 manocb 40,5 r I, 1,2 mr 
20) 18) 2.4 pe3uHata Maprauua, 40 mr 
57 | 410] °5,7 

alletata KoOambTa, 80 mr 
53..|. 42: , 494 cTeapata Hatpusa, 100 mr 
THPOOKHCH KaJIbUWA, U 
61 | tt} 5,5 nmpH 118—120° mponye- 
Ih sede AKA KaJICH BO3RYX CO CKO- 


pocrpio 5 wm/aac. Uepes 
6. uac. KOHUeHTpauHa 
rHqpomepeKkucH B_  pac- 


ype nocturma 6%,4epes 8 ac. cHusHacb Jo 1%, a mocue 10 ac. co- 
IICHHO Hcue3via H3 peaKUMOHHO cmecu. Ilocue nponyckaHusaA BO3qyXxa B Te- 
ime 102 uac. peakWHoHHan cMecb oOpadaTbIBanach 10% pacrsopom NaOH, 


8* 415 


BePXHHH HelTpabHbIH COM OTAeMAJICA, MPOMbIBaJICA BOJOH, CYMIMJICA XAT 
PHCTHIM KaJIbl\MeM HM eperonssicad. I[pH 9TOM BbIJeeHbl HCOKHCJIMBUIMKCH | 
MU f-I[MKMOreKcHJlalleTopeHoH c BbIXOJoM 31,2%. M3 wemouHoro pacTBop 
nocie OOpaOoTKH Obl NOy4eH N-WHKIOPeKCHJIPeHO C BbIXOJOM 16%. 
B 20,2 r I, 0,6 mr pesuHata Mapranua, 50 mr mepekucu Gapua u 100 » 
COAbI MpomycKasIca BO3SLYX co cKOpocTbiO 15 /yac mpH 118—120°. Uepes 6 ua 
MaKCHMaJIbHas KOHILeCHTPé 
Ta6auua 3 WMA rHAponepeKucu JOCcTHI 


0 
II 
Pacumensenue rHAponepeKuCH N-U3ONPONHJIWAKJOreKCH- wa 31 0. Tlocste aTore Ps 


6eH30Na WeHT FHApOMepeKHCH Hava 

— MoHMKaTbcA, a K 26 vac 

Eee “*. OHA COBCeM HcuesJla 3 PE 

he fe, leeoe 222 | E. | T-pa [Bpems,|$>o3  akWMoHHoit cmecu. IIpopyt 

= |= ev Os a 

oma] 293 |Se2 1525 -) Sa | umn ec] tc 528 Tbl MeperoHAJIHCcb 6e3 mpeL 

Say |oscs|se98)] $8 £23 BapHTeJbHOl  o6padorKy 

ates abated 2 ie ° JTIpu 3ToM novlyyeHbI N-IMk 

1 | to | 15 | 3,0] 0,03 60-70} 6 |33,3  ®OreKCHJIaleTO*eHOH H N-Ih 

2 18 30 5,4 | 0,02 |50—55 | 12 |50,0 KJOreKcHJIeHOJ C BbIXOZO! 

3 25 37 ag. ve ines : 0 cooTBetcTBeHHO 17,5 % 

4 39 389 | 45, 0 4 9S 2G aHHble OMbITOB 
5) 17 48 8,2 | 0,03 |58—60 ey) 5. y _ A 2 


KOTOPbIX aBTOOKHCJIeHHe 

MIpOBOAHI0Cb JO OOpa30BaHH: 
MaKCHMAaJIbHOH KOHIeHTPallu THAponepekHcH B peaKI[HOHHOM CMecH HC Haya 
JIOM NOHW2KeHHA ee TpeKpalljalocb, CYMMHpoBaHbI B Ta6s.2. Tuaqponepekuc 
61% KonueHTpaunn uMeet n%° 1,5288. [IpencraBsseT 2%esTOBaTOrO IBeTa %KUJ 


KOCTb, JOBOJIbHO IPHATHOrO 3amaXxa, IPH NeperoukKe B BakyyMe IIpH | MM pas3uia 
raetca. 

ABTOOKHCJleHHe f-H30NpOnHJIMUKIOreKcH6eH301Ia B MpHcCyTCTBMH 3HauH 
TeJIbBHBIX KOHYecTB NaOH (3 r ua | Mowb yrmeBoqopoga) COMpoBOxKAaerTca Bb 
MaweHHeM U3 peaKIHOHHOK Maccbl COJIH THAponepekucH B Bue Seow HeNpa 
3pauHOH reseoOpa3sHOH Maccbl. 

Tvaponepekvcb n-v30MponmumluKsorekcuiOeH301a Oblwia HCbITaHa 1 
KauecTBe HHHMMaTOpa 2MYJIbCHOHHOM COMOMMMep H3allu AUBHHMIa CO CTHPOJIOM 
Halifeno, uTO OHa ABIAeTCH MHHWMATOPOM B 2,3 pa3a Ooee AKTMBHBIM, Yel 
TIPHMe€HAeMAA B MPOU3BOMCTBe FHAponepeKucb H30NpoNnHMGeHsONAa. 

CepHOKHCOTHOe pacileneHve ruyponepekucH MpoBosuNoch HyTeM MIpH 
OaBleHHA NO KamiaM 98% He2SO« kK pacTBopy ru-ponepeKucu pa3uM4HO! 
KOHUeHTpalun. TemnepaTypa mowepxKuBasiacb He Bbule 90°, MomHoTa pac 
ULeNJICHHA OMpeseliaAach HOfoMerpHyeckH. OObImHO BHauame paculeneHu 
MpoTekaeT OUeHb OBICTPO, K KOHWLY — CHJIbHO 3aMefiseTcH. OcHOBHbIM MIpo 
AYKTOM PacileneHHA ABIAeTCA N-WHKIOreKcHdeno.B neOombuiHx KoHUe 
CTBaX BbIeIeH TakxKe N-n30npomumdenon. JLaHHble HEKOTOPHIX OMbITOB pH 
BOAATCA B TaOn. 3. 

n-L[uxsnorekcnidenon — Oemble HrOMbYAaTbIe KPHCTaMbI; T. Mt. 128—129 
(u3 OeH30u1a); muTepaTypHble ZaHHble (') T. nu. 128°. n-M30nponundexon — 
Toxe Oeble HTOMOUKH c T. mi. 60°; wHTepaTypHbIe Janupie (?) T. ma. 61° 
n-LlvKsorekcusialeTopeHOH — OeclBeTHaH MPHATHO MaxXHyllad %KHKOCTS 
T. kum. 137—141° npn 6 mm; dz°1,0509; nz 1,5200; mon. Bec naitigeno 201,4; an 
CisHigO Boruucneno 202,1. 2,4-[uHurpocdenumrugpa3s0n n-WuKMOreKcus 
aueTodeHoHa uMeeT T. mi. 183°; auTepaTypHble fanupe (°) T. Kun. 150— 
160° mpu 10 mm. 


Boponexckuli Tloctynuao 
TOcyapCTBeHHLIi YyHMBepcuTeT 2 VI 1959 


UMTHPOBAHHAS JIMTEPATYPA 


J.F. Bartlett, C.E. Garland, J. Am, Chem. Soc., 49, 2100 (1927). ? CnoBap 
opr. coeg., 2, 459 (1949). 3G. Rosolap oti, J. Am Chem: Soc.169, tool (1947). 
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oxnayn Akayemun nwayx CCCP 
1959, Tom 129, Ns 4 


XHMH ff 


B. O. JIYKAWEBHY wu JI. F. KPOJIHK 

‘HCCJIEOBAHHE NEPErPYNMMAPOBKK THAPASOCOEIHHEHHM 

No MEACTBHEM HEHOHH3HMPOBAHHbIX KHCJIOT 
(ITpedcmaeaeno akademuxom B. A. Kasanckum 26 VI 1959) 


H310%KMM ClepBa BKpatile pe3yJIbTaTbl CBOMX OMbITOB MeperpynuHpoBKH 
pasoOensona (1), 2,2’-qumerusrnypas06en3oua (II) u 2,2’-numeTokcurnypa- 
eHsoua (III) nox netcrBuem cyxux HC] uau HBr B ocupe, Cen30mbHO-TOWy- 


Hol cmecu (6-T-c) u B OTCYTCTBHe pacTBopuTeeH (cM. Taba. 1). MeroquKa 


Ta6Oauna ft 


i 
| 


B3aTo Ilonyyeno, % 
4 Ree 1 ! ' Cymma 
: om) © , iS) = D | : = I = BCeX 
= S = S 2 4 . = = Pe s s é Su BeLecTB, 
Gr 5 & Oo os 3) © A nal 2 5 on % 

hee eB) ome buh | gs |) BE) Sei [.82 | Eo) ee |e 
. Bog x a & a Romi a= $5 $k FI Ss 

j4 I HCl 3mup —10 53,4 24,1 fhe 7,0 0,4 0,4 92.5 
2 I HCl. 6-T-c —10 29,8 26,2 10,0 17,0 4,7 4,9 92,6 
3 I HCl 6-T-c —10 36,4 29,6 42,8 42,5 -} +7 :0;4 0,5 252: 
4 I HCl — —10—15} 24,7 20,2 17,6 29,0 4,5 WAT Ot 
by I HBr Somup —10 33,6 30,6 a5 16,0 ay 1,6 91,0 
6 I HBr 6-T-c —10 25,2 PAT 3,4 13,0 13,0 13,4 935 1 
7 I HBr 6-T-c —10 32,3 32,9 See 15).2) 1,8 BY! o250) 
8 I HBr — —10—15} 17,7 18,4 10,5 20,0) 14,5 1,3 84,9 
9 Il HCl Sobup —10 44,7 25,0 — 41) 10,5 41,5 93,2. 
0 II HCl — —10—15} 22,6 23,9 — 20,1 syle 41,5 89,8 
4 II HBr Soup —10 44,1 30,4 — O50 6,8 6,0 93,8 
2 II HBr 6-T-c —10 36,0 2959 — 10,2 5D Oe 94,4 
3 II HBr — —10—15; 14,5 16,3 — 23 ,0 21,0 7,0 81,8 
4 III HBr Soup —10 14,0 18,2 — 18,5 20,0 18,1 88,8 
5 Ul HBr 6-T-c —10 17,3 Arig — 10,5 19,4 20,0 85,4 


OOTbI CBOAHTCA K CleAyioulemy: K rHqpasocoesHHenut0 (0,01 mows), noHOCTHIO 
CTBOPCHHOMY B MHHHMaJIbHOM KOJIMYeCTBe S*Upa HIM CMeCH OeH3OVIa C TOUYO- 
M (B OTHOWEHHH 2 : 1), NpHOaBAIOT NO KaliaM pacTBop HC] nau HBr (3 Mo- 
). Tlepppre 2 Mola KHCJOTHI BBOAAT B TeveHHe 25—30 MHH.; B HEKOTOPBIX OIIbI- 
x (on. 3 u 7) pacTBOp rHApas0coeqHHeHHA MpHOaBJIAIOT C TAKOH Ke CKOPOCTHIO 
pacTBOpy KHCJIOTHI (4 mows). 
Tipu paGote 6e3 pacTBopuTejeH Haj, NOBEpXHOCTbIO TOHKO H3Me/IbYeHHOrO 
pasocoeqWHeHuA MWporycKatoT cla6pii ToK HG] um HBr, caerka petpaxu- 
A IIPHOOPYHK, MOMeULeHHbIM B CMECCb JIbJa C CobIO. Boyuble pacTBOpbl BelLeCTB 
perpynmupoBKH MouTH OeclBeTHEI. 
AnaJIH3 peaKI[HOHHbIX CMeCeH CHJIbHO YpPOllaeTCA IPM YCJIOBHM mpeBa- 
T@JIbHOFO OTCJICHHA O-CCMHIMHOB, AVIA YerO BOHbIeE PaCTBOPbI MOBTOPHO 
paOaTbIBaloT S*PUPOM, MOHOCTbIO H3BJIeKAaIOWMM C1aO6O OCHOBHBIe 0-CeMHJIH- 
, KOTOPbIe CHOBa MpeBpallaloT B COM, BCTPAXHBaA SPUpHbIe PacTBOpbI 
10 — 15% HCl. B opranuyueckom pacTBopuTedie CcofepxaTca az0coeHHe- 
a. o0-GeMHJHHEI MOryT ObITb OMpeeJIeHbI KOJIMYECTBEHHO THTPOBaHHeM HHT- 
TOM. 0-CeMHJHHBI, oOpa3yiouueca mpu meperpynmuposKe (11) un (III), ne onu- 
bl; 2,3’-.uMeTHu-2’-aMHHOWMeHHaMHH KPHCTaJIM3yeTCA B IWIOTHBIX Tab- 
tax (M3 MeTposmelnoro supa), T. m1. 91°; 2,3’-tumeToKcH-2’-OeH30HaMHHO- 
peHHulaMuH — ueTbIpexrpanHble mpu3mbl (“3 cmmpra), T. mt. 156 — 157°. 
HOUT 


Vintepecuo o6pasoBanve 4-6pom-2’-amunonuennamuna (T. WI. 1198 
u 4-6pom-2,3’-qumeTHJI-2’-amHHo,HMpeHHaMuHa © (ipeqmoularaeMoe CTpoeHHe 
r. na. 105—107°) mpu neperpynmupoBKe KPHCTaJIJIHYeCKHX (1) uw (II) c HBr 
ec paOoTaTb B PpaCTBOPHTeAX, TO KOJIMYECTBA OPOMMPOBaHHbIX C€MHMHO 
He3HauHTeIbHBl. Hapsaqy c HHMM MovlyyaloTcA OOJbUIMe KOJIMYCCTBA aHHJIMH 
(on. 8) 4 o-Toyuquua (on. 13). BpomapoBaHuble 0-CeMHAHHbI — BelllecTBa BTO 
PHUHOH peakUHH: OOpa3soBaBluniica OpomMruApaT THApasocoeMMHeHHA BOcCcTS 
HaBJIMBaeTCA OPOMHCTHIM BOAOPOAOM C OAHOBPeMEHHEIM OpOMHPOBaHHeM 0-CeMH 
muna. JlelicTBHTeIbHO, MbI YOeAHJIHCh, TO IPH CMEIICHHH CHJIBHO pa30aBJIeHHBbL 
pacTBOpOB OpOMHCTO-BOAOPOAHOH CouIH 0-aMHHOMenusIaMuHa B acpupe H Opc 
Ma (B OeH30sIe) TOTUaC we OOpa 
Ta6nuna 2 3yerca 4-6pom-2’-amuHoduenus 

aMHH Cc BbIxXoJoM 90% TeopuH. 


Tlocule oTesIeHHA 0-CeMHAMHO 
a 

« | Punpaso- Pacriiiiponcs:| 92° JI€PKO YCTaHaBJIHBaloTCA OCTAJE 
3 | coequne- | Kucnota, | Bopu- pKuTenb-| & 2% Hple BeulecTBa. Bex3HqHH [Bam 
6 .| BHerMom | MOT | meme por | BE Jbl MepeocaxkaloT B Bue CYJE 
4 ces (pata; aHHJIHH MNOBTOPHO JMCTHS 

JIHMpyt!oT C MapaMu BObI; Du@enk 
4 | 0005 I |0,005 HCl} Sup | 30 mun. 59 JIMH HW O-o’-2HaMHHOLMbeHHI 
2 | 000125 1 |0,00025HC1 | Sup [100 sac. 84 ies aap 
3 | 0005 10,005 HBr | Soup | 2 ce. | Caens BHe WHOeH3OHJIbHbIX MpPOH3BOP 
4 | 000125 1 |0,00025HBr | Sup | 2 cex. re . 
5 0005 H 0,005 HCl Cnupt 16 aac. 68 HbIX NOJHOCTbIO PpasHeJiAlOT H Our 
6 {0,0005 0, r | Cnupt 4ac. 6 aloT C NOMOLIbIO CUHPTa HW 9MUPé 
7 [0.0005 11 |0,005 HCl] Sbup | 2 cex. 60 ie mn B pup 
8 [0.0005 11 [0,005 HCl | Cnupr | 4 wae. o7 o- TouJIMJHH MW O-]\MaHH3HHH BBICa 
9 {0,0 5 r MupT uac. 
10 |0’0005 IV 10,00! HBr | Soup [425 uac. 99 JIMBaloT H3 PaCTBOPOB, CHJIbH 
44 10,0005 IV 0,001 HCl} 6-r-c: |200 4ac. 64 NOWKHCIeHHBIX HCl u ounHtato 
12 |0,0005 IV |0,001 HBr] 6-t-c 5 ceK. 46 


-- (HaHv3HHH - BbICaIMBalOoT 4 
pacrBopa B 20% H2SO,). OubTpaTh UCHONb3yIOTCA AVIA ONpeeeHUsA O-TOMY 
Hua, O-aHH3HuHa HM QMPeHHJIMHOB, COriacHo yKa3aHHomy Bowie. TlocequHn 
BeulecTBa JO CHX Op He OxapakTepH30BaHbI: 3,3’-quMeTHI-2,4’-7HOeH3OHJIIF 
AMHHOJMeHH KPUCTaJVJIM3YeTCA B YeTbIPCXrPaHHbIX MpH3Max (H3 alleToua), 7 
nt. 245—246°; 3,3’-qumetokcn-2,4’-qH6eH3 04/1 2NaMuHoLMenu — Apy3bl Ups! 
(H3 KCHJIOIa), T. MI. 269°; 3amerHM, uTo 3,3’-qumeToKcu-4,4’-1H6eH30H Iu 
aMHHOAMeHH MiIaBHTCA mpH 252°. 

OuveBHyAHO, 4TO MeperpynMM“poBKa B HEHOHH3HPOBaHHbIX KHCOTAaX Xapak 
TePH3yeTCA Pe3KHM COKpallleHHeM KOJIHUeCTB OeH3SHAHHa HM aHaJOrOB 3a cue 
CTOJIb Ke Pe3KOrO BO3PaCTaHHA BbIXOAOB H30MeposB. KownuecTBa aHHJIMHOB | 
a30COeIHHEHHH — BeleCTB MEXMOJICKYJAPHOH OKHCJIMTeMbHO-BOCCTAHOBUTEUIE 
HOH peakiuH (2) —B MpHCYTCTBHH H3ObITKOB KHCJIOTHI OObIYHO He3HAaUHTeJIbHI 
(cM. on. 3 u7). 

O ckopocTaAx neperpynnupoBKu ruxpaz0coenn 
H.e€ HH i. CkopocTu MeperpynnupoBkH B IpHCyTCTBHH HeEHOHH3HPOBaHHbIX KP 
COT YaCTO TaK Pe3KO Pa3sMYaIOTCH MeXKAY coGoi u HaCTOMbKO MpeBocXoAA 
CKOPOCTH B BOJHO-CMHPTOBBIX PaCTBOPaX, YTO COMOCTABJIeHHe HX BECbMa 3aTpY 
HHTeIbHO. Bee xe, B WeIAX OPHEHTHPOBKH HeEOOXOAMMO MPHBECTH HeKOTODBI 
Iluppbl, OTHOCALMECH K ruApasoOexsouy (1), 2,2’-mumernuruzpasobenso.ry (I] 
Hw 2,2’-uxsoprugpasoben30uy (IV). Bce onpirs! npoBoxuauce npu 1 —0°C 
KOHUeHTpalua cuupta 95%. : 

Oco6eHHO MHTepecHO, UTO B HEMOHH3HPOBaHHOM Coctosuun HBr pezer ce 
Kak KHCJIOTA Fopa3 Ao Oovlee CHJIbHaa vem HCI: cKopoctu neperpynmuposKku c HB 
B COTHH THICAY pas MpeBocxodsT ckopoctu c HCl, npwuem conocTraBHMbl MexKIL 
COOOH TOMbKO pesybTAaTbI B SPHPHEIX (on. 2 H 4) WIM GeH30/1bHO-TOYOAbHBE 
pactBopax (on. 11 u 12), Tak Kak B 6eH301bHO-TOYOMbHBIX pacTBopax ckopc 
CTH HeEH3Me€pHMO OovIblle, YeM B ocpupHEIx (cm. on. 10 nw 11 usm 12). Crenye 
TaKXKe OTMETHTb, 4TO Oouee ClaOoe ocHOBaHHe (II) B scpupHom pacTtBope HC 
TeperPyMMHPOBbIBaeTCA MOUTH B TbICAUY pas Obicrpee Gouee ocHoBHoro (1 
(cp. ol. 1 ¢ 7); ¢ NoAOOHbIMM OTHOLIEHHAMH MbI BCTPeTHMCH UH auee (cm. Ta6a. 3) 

OnbiTbI MpOBOAHANCh CeLYIOWHM O6pa30M: KUcMOTY B OObeMe 25 ma CMe 
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HIOT C PHApasocoeMHeHHeM B OObeMe 75. MI, PeaKUMIO MIpepbIBalOT paCcTBO- 
NaOH s cnupte, 4 ruypasocoeqMHeHHe OKHCIAIOT H3ObITKOM OKHCH pTyTH. 
/FOCMHHCHHA B OCH3OJIbHO-TOMYO/bHBIX H SPUPHBIX pacTBopax OUMMLAaOT O6- 
}»TKOM pasOaBJICHHOM UH, B 3aksIOUeHHe, KOHICHTPHpoBaHHoH HC], as06en30s1 
SOTONY ON AMCTHIVJIMPYytOT C MapaMu BOLI, Moce yero ONpekemAIoT KOUIMUe- 
HHO KOJIOPHMCTPHYECKHM, a TaKXKe BeCOBbIM I1yTeM (B calyyae IV). 

jJCONMAX THApasocoeAnueun H (2), Sbupupre pactBopsl raso- 
/BOMOPOAHLIX KHCJIOT.MOXKHO PacCMaTPUBaTb Kak PaBHOBeCHbIe CHCTeMBI *: 


a = 
[(CsHs5)o OH] XxX EL (C2H5)20 a) sees lXe (1) 
jiroHapaA ocia6lenuio KucaoTHocta HX B pesyibrate MexMomeKy.sApHOro 
hIMOJCHCTBHA, B apupe JIerKO YaeTCA NOIYYNTh COM pAAa ruylpasocoefv- 
- Ta6auna 3 
og Gebers ruypas3so- 
B K B3ATOMY, Ip B3avMo- 
gear AN aia qeticrBuu c HCl B supe a c Conia ae 
, MOJ. 
rugpaso-, conocTaBHMbI 
B 100 Ma pacTBopa) A oamenen %, No ocHOBHOCTH 
0,002 Mou. HCl 
40 a 10 ceK. 20 MuH. 
Tuapaso0ben30n — 100 62 92 Mexgzy 2,4- u 2,5- 
2-Xylopruytpasob6en30n — — 83 66 2,3,4,5,6- 
3-Xsoprugpaso6ex300 — _— 89 88 Mexyy 2,3,5,6- 
Hw 2,3,4,5,6- 
4-Xnopruyzpaso6ben30n — 94 Caeqbl 10 2,3,5,6- 
3,3/-,uxsopruypa3s06en- 
} 30 — 100 54 (HBr) 2,3,4,5,6- 
| 2-MetTusrugpas06eH301 94 34 = 13 2,4,6- 
| 3-Metusruapaso06eH30n — 78 90 Mexyy 2,5- u 2,4,5- 
| 2,2’-.umMeTusrugpaso- _ 
6eH3001 75 _ Het 2,6- 
3,3/- LumeTtusrugpaso- 
6eH30 87 50 _ 90 Mexazy 2,5- u 2,4,5- 
4,4/-Tumetusruypas3o- 
6eH30 Cureq br _— =— Her 2,4- 
2,2/- ,uMeTOKCHrHApas3so- : 
6eH307 ws Caeqbl — Her 2,4,5- 
3,3’-],uMeTOKCHrHApaso- 
6eH300 98 4h — 4h 2,4,6- 


iu (cM. Ta6. 3). Kak oka3bIBaeTCA, COM THApasocoeqMHeHHH C 3aMeCcTH- 
idMU B 3-H 3,3/-MOJOKeHHAX K PHApasorpynne OTHOCHTeEIbHO YCTOHUMBEI, 
2,2’- u 4,4’-3aMeleHHbIe YCTOHYMBbIX COeH He OOpa3yioT. YaeTca WOKa3zaTb 
yaZ0BaHHe COJIM B cyyae 4-xopruypas0beH30ula: pH ObicTpoM BBeeHHH 
4pHoro pacTBopa HCI (1 mow) Toruac xe BbIMakaeT OOMIbHbIM OCANOK COJIM, 
JIM CM€Cb HEMeJVICHHO MOLULEIOUNTb H OKHCJIMTb PHApasocoeAMHeHHe, TO M0- 
mtca 93—94% 4-xsopaso6en307a. B ompitax, MpoBeJeHHbIX TaKHM 2Ke 0O- 
30M c 4,4’-quxsop- u 2,2’-qumerurugpas06en30/10M, Nouyyaetca 55—60% 
CooTBercTBeHHO, 60—65% a3zocoequHeHHH. 

O6 oCHOBHOCTH ruApaso0coegunHe HUH. Ilo ocHoBHocTu 
orHe TH[pasocoeqMHeHHA yaeTCH COMOCTaBHTb c XJOpaHMMHamu. Ecuu 
ITb, HallpHMep, PaBHOMOJeKYJAPHbIe KOMMYeCTBA FHApasoOensoula, 2,4-H- 
opanuiuHa u HCl nau HBr B scupe, TO BHe 3aBHCHMOCTH OT TlOps[Ka CMe- 
HMA PeareHTOB TOTUAC Ke YCTAaHAaB/IMBaeTCA paBHoBecue: oKouIO 14% rug~paso- 
3014 OTA@IAeTCA B BUe comm UH 85% ocTaeTcA B pacTBope. SameHsAA 2,4- Ha 
)- MXJIOPaHHJIHH, MOJIYYHM B Bue COM 69% rugpas06ex30s1a u oKOJI0 30% 
raHeTCA B pacTBope; C 2,4,5-TpuxJopaHusHHoM — 86% ruypa3o- B Bue colM 
11% B pacTBope H, Hakonen, c 2,6-2uxm0panHiMHom — 94% B Bue CouIM 4 
-4% B pacrBope. Orciojla 3aK04aeM, UTO PHApas06eH30/1 — HecKOJIbKO Oosee 
IbHOe OCHOBaHHe, eM 2,5-quxXJIOpaHHJIMH. CilomwKHee MOJOmKeHHE B ClyYaAx 
YCTOHUHBbIX Couel THApasocoedMHeHHli: eC B3ATb, HallpuMep, 2,2’-uMe- 


* TlocKouIbKy 9TH pacTBOpbI 91eKTpoMmpoBoyHb! (*), OHH Cosep2KaT HOHbI AHSTHOKCOHKA; 
M YUHTbIBATb, OHAKO, rpoMayHy10 pa3HHy B CKopocTax meperpynnuposku c HCl wu HBr B 
ipe, OYBHAHO, UTO C yYaCTHeM STHX MOHOB B NeperpyMMUpPOBKe MOXHO He CUHTATECA. 
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THT pas0ben301, 2,5-uxsopaHHiHH A HCl, To kuCJOTa MOJHOCTbIO CBAXKETC 
C JMXJOpaHHJIHHOM; TOUTH Takad 2%Ke KapTHHa HaOwlofaeTcA C 2,4,5-TpHXxJIO 
aHHJIMHOM, HO B IIpHcyTCcTBHH 2,6-7uxXJIOpaHHJIMHa HHTCHCHBHO HeT neperpyn- 
NHPOBKa; OTCIOMa AelaeTCA BHIBOL, uTO 2,2’-1HMeTHITHApas0beH301 MO OCHOB- 
HOcTH 61H30K K 2,6-quxJIopaHuHHy. Menee oCHOBHbIe ru pazso0coeqnHeHHA 
(2-xsop-, 3,3’-2uxJOpruspas06eH30u1) COMOCTABJIAIOTCA C M€HTAXJIOPaHHJIHHOM; 
3ecb culenyer Opats HBr, Tak Kak XJIOpruypaTbl 3THX OCHOBaHHH B supe 
CHIbHO JMccouMUpyrorT. 2,2’-]luxJopruypas0beH30J1 MO OCHOBHOCTH ropa3fo 
cma6ee menTaxlopanHiuHa. K coxkaJleHHio, B HaCTOAUHH MOMCHT MbI He pac- 
owaraeM YHCJIOBbIMH BbIpaxXKCHHAMH OCHOBHOCTH HeOOXOJMMbIX HaM XJIOPaHH- 
JMHOB. GorslacHO JaHHbIM JMTepaTypbl (°), Qua O-, M- HW N-XJIOPaHHJMHOB U 2,4- 
WuxlopaHMiuHa 3Hauyenua pK paBubi cooTBercTBeHHO 11,32; 10,46; 9,97; 11,86. 

OmexaHu3mMe NeperpynunuposBku. I[leperpymnupospiBaer- 
CA mH rHpasocoequHeHHe B Be OAHO- HIM ABYXIPpOTOHHPOBaHHOrO KaTHOHAa? 
STO OCHOBHOM BOMpoc, KOTOPHIH ABJIAJICAH MpeMeTOM MHOPOUHCJICHHbIX KHHE- 
THUeCKHX UcceqoBaHHi (*). Ha pake mpHMepoB MbI MoKa3a/H (°), YTO COM 
rupasocoeqHHeHuli B OTCYTCTBHE CKOJIbKO-HHOYb 3HAYHTeCbHBIX H30bITKOB 
KHCJIOTbI MOABepXKCHbI MOUTH HCKJIIOUHTEJIbHO OKHCJIMTEJIbHO-BOCCTAHOBHTEJIb- 
HOMY IIpeBpallleHHt0: 


+ = + = 
2 (RNH-NH2R) Cl > RN = NR + 2RNHSCI (2) 
CreqoBaTesIbHoO, yuacCTHe BTOPOH MOJIeKYJIbI KHCJIOTbI B MeperpyMNMupOBKe HeH3= 
6exHo. PemeHo ObIIO MpoaHaIH3HpOBaTb, HACKOJIbKO peaJIbHO MOJlyueHHe 
JBYXKUHCJIOTHBIX CoIeH B PALY %KUPHO-apOMaTHYeCKHX THApasHHOB. CHHTe3Hpo- 
pap N-merus-N’-cbenuarugpa3sun no Kuoppy (°) (t. Kum. 80—82° mpu 2 mm), 
MbI YOeAHJIHCb, UTO H B 3*pupe, HW B OeH3oue (6-T-c) c HC] wu HBr KomuuectBeHHO 
BbIKPHCTaJIJIM30BbIBalOTCH UHCTbIe MOHOKHCJIOTHbI€ COJIM (aHHbIe 3JIeMeHTap- 
HOrO aHaM3a). CrelWaJIbHbIMH OMbITaMH ObIIO MOKa3aHO, YTO BO3MO%KHOCTb 
oOOpas0BaHHA 3HAUHTeIbHbIX KOJIMYECTB JBYXKHCJIOTHBIX COJel HCKIOUaeTCA: 
K pacTBopy rugpasHHa (1 MovIb) B HEOOJIbLIOM KOJINYeECTBE PaCTBOPUTeIA IpH- 
6aBasioT HCl unm HBr (4—7 Mosel) Tak, uTOObI Noce CBA3bIBAHHA PeareHTOB 
KOHIWeCHTpaluA KHCJIOTbI B pacTBope Jocturaa 0,15—0,30 moa, wu uepes | uac 
oTqemsoT oT 4/5 Jo 1/, Npo3spayHoro pacTBOpa; THTPOBaHHem oOenx uacTel 
WOKa3bIBaeTCA, UTO BO BCeX CJYYaAX C FHApa3HHOM CBxA3aH | MOJIb KHCJIOTHI. 
Ja CpaBHeHHA yKaxxem, 4TO 2,4-lHHuTpoaHHIHH (pK = 18,40) B pas6aBeH- 
HOM 6€H30JIbHOM PaCTBOpe CBA3aH B OCHOBHOM CHBr (Kou. HBr=0,10 mows). 
Kak BHJHO, COJIM 2XHPHO-apOMaTHYeCKHX THAPa3HHOB ABJIAIOTCA OUeHb CJaObIMH 
OCHOBaHHAMH. SICHO TaKxKe, YTO B pale CLyUaeB OFPOMHbIe CKOPOCTH Meperpyn- 
NMMpOBKH Tropa3qo Oovulee caObIxX OCHOBaHHH — cose ruypazsocoequHenHi — 
TPYMHO OTHECTH Ha CYeCT HHYTOXHBIX CIEAOB JBYXIIPOTOHHPOBaHHbIX FHApasocoe- 
MHEHHU, KOTOPbIe MOLYT MIpHCYTCTBOBATb B PCaKIHOHHBIX CMecax. Bostee mpas- 
NOMOROOHSIM IpeACTaBIAeTCA HAM M€XAHH3M, OOYCJIOBJICHHBIIi MEXMOJIEKYJIAp= 
HbIM B34HMOJleHCTBHEM (BOJOPOHad CBA3b?) MOJAPHbIX MOJIeKYJI — CoM THy- 
pasocoeJHMHeHHA H KUCJIOTHI,— M@KLY KOTOPbIMH CO CKOPOCTAMH HOHHBIX peaKk- 
WMH YCTaHaBJIMBaeTCA paBHOBecHe: 


ale = =e + = BellecTBa 
(RNH-NHeR) X +HX = (RNH-NH,R) X ... HX > neperpynnuposxu (3) 
EcJId CKOpocTh Cosleo6pa30BaHHA OMpeeAeTCA OCHOBHOCTbIO JaHHOTO rHy- 
pasocoeqMHeHHA, TO CKOPpOCTb HeOOpaTHMOrO OOpa3s0BaHHA BeLLECTB Meperpyn- 
IIMPOBKH TCCHO CBXA3aHa CO CTaOHJIbHOCTbIO COJIH B CO3AaBUIHXCH YCJIOBHAX, JIMDIb 
KOCBE€HHO 3aBHCAH OT OCHOBHOCTH THA pa3s0coeAHHeHHA. 
Hayuno-nccleqoBaTeIbcKHHt MHCTHTYT Tlocrynusto 
OpraHHUecKHX NOMYNpOLYKTOB HM KpacuTeneli 24 VI 1959 
uM. K. E. Bopoumaosa 
UMTHUPOBAHHAS JIMTEPATYPA 


1JI.T. Kpoaux, B. O. Jlyxkamesuu, JAH, 93, N 4, 663 (1953).2 M.A. Ka 6 
ay kKOB, KPOXO, 23, 391 (1891). °® F. H. Verhock, J. Am. Chem. Soce:; 58: 
2577 (1936). 4M. Veéeta, Chem. listy, 52, 1373 (1958). °B.O. Jykamesnuy, 
JI. T. Kpoaukx, JAH, 120, Ne 2, 316 (1958). *® L. Knorr, Ber., 39, 3265 (1906). 
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XHMHA 


A. H. POXHOHOB, If. B. KASEHHHKOBA, T. B. TAJIAJIAEBA, Jl. H. WHrOPHH 
MW 4leH-Koppecnonfzent AH CCCP K. A. KOUELIKOB 


MH®PAKPACHDIE CNEKTPbI HW CTPOEHHE ALWETHJIEHUOB JIATHA 


B panee onyOsIMKOBaHHBIX pa6oTax (1) HaMH ObIWIM U3Y4eHbI HH*pakpacuple: 
CI€KTPbI H AMMOIbHbIC MOMEHTHI alHpaTHueCKHX JIMTHHMOpPraHWyecKuXx CoelH- 
HeHHH. Bio ycraHoBJeHo, YTO CoeqHHeHHA R—Li B KpucTadax H pacTBopax 
O6pa3yIOT KOMIVIeKCbI NOCpeXCTBOM «JIHTHeEBOK» CBA3H. GBaA3b G — Li B 9THx 
COCIHHCHHAX ABJIACTCA KOBaJICHTHOH, HO NOWApHOH (u = 1,1 — 1,2D). Boup- 
WOH HHTepec MpeAcTaBAeT H3YYeCHHE CTPOeCHHA U UpHposy cBa3H G— Li an- 
THHOpraHuyecKHX COeIHHEHHH pAa 3ITHNeHA HU alleTHeHa. B wuTepatype xe 
MOUTH HAKaKHX JaHHbIX 110 JTHM BOIMpOCaM HET, HECMOTPA Ha JOBOJIbHO WIHpOKoe: 
IIPHM€HEHHE 3THX COCAHHEHHH B CHHTE3E. 

B 3ToM CooOmleHHH OYAYT MpHBeeHbI HOBbIC JaHHble 10 H3YYeHHIO CTPOeHHA 
HEKOTOPBIX JIMTHHOpraHHyecKHX COeAHHEHHH pAya alleTwieHa. OcoOpiii uHTe- 
pec K H3YYeCHHIO 3THX COCMHHEHHH ONpeWeAeTCA Tak2Ke TEM, UTO CaM alleTHJIeH 
H eFO MpOH3BOAHbIECNOCOOHEI OOPa3sOBbIBaTb MexK LY COOOH HC HEKOTOPBIMH pacTBo-- 
PHTEJIAMH KOMIVJIEKCbI MOCpeACTBOM BOAOPOAHOH CBA3H, a TaKxKe MYTeM B3aHMO- 
JeHCTBHA W-3IeKTPOHOB rpymmbl —C=G — (?). EcrecrBexuo mpesnosoxutTh, 
YTO 3a€MeHa aTOMa BOOpOa Ha ATOM JIMTHA B alleTHJIeHe HM eFO MPOH3BOAHbIX 
MOXKET TOJIbKO YBEJIHYHTb CMOCOOHOCTb 3THX COeCAHHEHHH K OOpa30BaHHIO KOM- 
TWI€KCOB C yUaCTHeM 3/IeKTPOHOB cBA3H C — Li wu X-9eKTpoHOB rpynnp C=C, 


rt ee i ip ea ER Og Urey al —0¢; NE). 


CCR 

C Weblo BbIACHCHHA CTPOCHHA YKa3aHHOrO KJlacCa COeMHEHHH HaMH ObLIM’ 
HCC/IeEQOBaHbI CMeKTPbI alleTHJeHHa, MeTHJalleTHJeHHa, STHJalleTHeHHya, 
Tper.-OyTHslalleTHIeHHa MU ceHHJialleTHIeHHya suTHA. Kpome Toro, AIA Cco- 
MOCTaBJIeHHA Ha TOM %Ke UpHOope Obi U3MePeHbI CMeKTPbI alleTHJIEHHOB Mh 
(beHHalleTHIeCHHAOB KaJIMA H HaTpHA, a Take MapoB alleTHJeHa, MeTHJIalle- 
THeHa, STHJalleTHIeHa, TpeT.-OyTHJalleTHeHa HW %KUAKOTO euHJialleTuena. 
Bce alleTHleHuJbI CHHMaJIHCb B TBEPOM COCTOAHHH B Ba3eJIMHOBOM HM PTOpHpo- 
BaHHOM MaCJlax, a TpeT.-OyTHJalleTHJIeHH JIMTHA, KpOMe TOPO, B TeKCaHOBOM 
pacTBope. 

AleTHJICHHIbI JIMTHA OBI MOJTYYeHbI MeTaJJIMPOBaHHeM alleTHJeHa H aJIKHJI- 
alleTHJICHOB JIHTHHOpraHHueCKHMM COeMHEHHAMH pH TeMIepatrype or 0° 
Jo —50°, B cpelle rekcana, a:upa, Gex3ola u oKTaHa. Bpixo O1M30K K KOJIN- 
yecTBeHHoMy. JIA MeTaJJIHpoBaHua mpHMensauch RLi, rye R—CHs, C,Hs,. 
CyHy, CsA, CsHs, CHsC.Ha. 

Tlomyyenuble pe3yubTaTbi pHBesenbi Ha puc. 1, 2 nu B Taba. |. 

PaccmoTpHM MofpoOHee CMeKTPbI alleTHJICHHZOB JIHTHA, HATPHA HM KaJnUsA,. 
a TakKe alleTusiena. B o6nactu uactor or 700 no 1300 cm™ cneKTpbl alleTHsieHa 
H alleTHJieHHJa HATPHA He MMeIOT 3aMETHBIX MOJOC MOTIOWCHUA, B CIeKTpe alke-- 
THCHHa KaJIMA MOABIACTCA HECKOJbKO OTHOCHTCIbHO CiaObIX Pa3MbITbIX 
nomoc. B stoi 2*e OGacTH B CMeKTpe alleTHJIeCHHa JIMTHA HMeeTCH Web pA. 
OTYCTIMBbIX, HHTCHCHBHBIX Mowoc (pe. 1). I]puyuem Bo Bcex cnekKTpax alleTHue- 
Hua WMTHA, MOMYYeHHOrO AelicTBHeM pa3HbIX JIMTHHOpranMyecKUX CoeqMHeHHH. 
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H B pa3HBbIX paCTBOPHTeIAX, HaOmOJaoTcA HaHOoNee MHTCHCHBHBIC INOJIOCHI 
oxoo 1060 u 1090 cm7!. OrHocuTesIbHbIe HHTCHCHBHOCTH MexKy ITHMH ABYMA 
MOOCAMH MeHSAIOTCA B 3aBHCHMOCTH oT THMa pacTBopuTeiA. IlockoJIbKy 3TH 
MOJOCbI MOABJIAIOTCA JIHIWb B CMeKTpax alleTHJIeHH]ja JIMTHA, TO HM€CTCA OCHO- 
Bane OTHECTH UX K rpynne C — Li. Oquako mpuOuIMxKeHHbI pacueT YaCTOTHI 
KoneOanua cBa3su G — Li, mp AomyujeHHu MaJIoro H3MCHEHHA CHJIOBBIX MOCTO- 
AHHBIX B alleTHJeHHe Mo CpaBHeHHIO C a/lMaTHYeCKHMH JIHTHHOpraHuyecKHMH 
COe@LMHCHHAMH, JaeT Jia cBoOogHO cBa3sH C — Li yacroty oKouo 1200 cm”. 
Takum o6pa30M, MouyYeHHbIe HaMH YaCTOTHI B CMeKTpe alleTHJeHHa JIMTHA 
oxoo 1060 u 1090 cm7}, no-BHquMOoMY, He MOryT ObITb OTHECEHbI K CBOOOJHOH 
cpa3u GC — Li. Stu aHHpre B COMOCTaBJICHHH C HeeTYYECTbIO, HeEPaCTBOPHMO- 
CTbIO H APyrHMH CBOMCTBaMH alleTHJI€HHa JIMTHA MPHBOAAT K 3aKJIIOUCHHIO, 
TO MOJI€KYJIbI STOPO COCAHHEHUA OOPA3YIOT MPOUHBI€ KOMIICKCHI, a OOHAPY2KeH- 
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Puc. 1. W.-K. cmexrppr KpHCTamMYeCKHX aleTHeHHJOB JIMTHA. 

IIpH3ma NaCl. / — anerumenuq uTHA; 2 — MeTHsaleTHIeHHy 

JIMTHA; 3 — 9THIayeTHneHHy aAuTHA; 4— Tper.-OyTHaleTHeHHy 
JIATHA 


HbI€ HAMM ToslocbI OKosIO 1060 uv 1090 cm~, no-BHAMMOMY, OTHOCATCA K rpymne 
G — Li..., yyacTBytouei B O6pas0BaHHH KOMIMJICKCOB Me@xKJLY MOJIeKyJIaMH alle- 
THeHH a 1HTHA. B clyyae NOMYYeHHA AlleTHJICHH a JIMTHA B 9*upPe HIM *KHAKOM 
aMMHaKe yaeTCa BbINeHTb 3UpaT HM AMMHaKaT alleTHJIeHHa WHTHA. B cnekTpe 
aupata Hapay c MosocaMu, HaGJOaBUIMMHCA paHee, MOABJIAIOTCA MOJOCHI, 
XapakTepuHble Jia apupa. B cayuae Ke aMMMaKaTAa MOsIOc YHCTOrO alleTHJIeHH La 
JIMTHA YXKE HET, HO BO3HHKaeT OYCHb HHTCHCHBHAA MoMoca oKoNO 1128 cm, 
KOTOpad MpH BaKYYMHPOBaHHH BellecTBa C HEOOJIbWIHM HarpeBoM Mpomaaer, 
YTO BBI3bIBaeTCA, OUCBHAHO, pacmaqoM komMiekca aMMuaKaTa. [losTomy Movlocy 
oKovlo 1128 cm7!, no-BHHMOMY, MOXKHO OTHECTH K cBaA3H G — Li... B 3TOM KOM- 
muiekce. Mutepecuo, uTo Np pacnaye aMMHaKaTa OOpa3yrollaicA MOHOMepHaa 
MOJI€KYJ1a alleTHJeHH a JIMTHA MO JIMTepaTypHbIM (°) H HallHM JaHHbIM HeyCTOH- 
4MBa H CaMOMPOH3BOJIbHO MepexoOJuT B KapOu JHTHA. OueBHHO, yxKe B Mpo- 
Ilecce NOJIYYeHHA MOHOALLETHJICHHA JINTHA HAYHHAeET OOPA3OBbIBATb KOMIWJICKCHI 
WJIM MexLy CoOoli (B rekcaHOBOH Cpese), HIM C pacTBOpHTeeM (B XKHAKOM aMMla- 
Ke), a IPH pa3pyWieHHu UX Cpa3sy *Ke pasaraerca Ha KapOu UTHA UM alleTHJeH. 
OrcyTCTBHe xe Mo/oc B STOH OOMaCTH Y KapOua JIHTHA MOXKET ObITb OODACHEHO 
H3MCHEHHEM MIPHpOAbl CBA3H B KapOHe HW NpHOJIMKeHHeEM STOH CBA3H K HOHHOH 
WJM MetaJHyeckoH. 1a NOATBepxKJeCHHA TOPO, YTO MbI HMCeM e10 eHCTBUTeJIb- 
HO C alleTHJICHHaMH HaMH B KaxKJOM CJlyyae CHHMaJICA CNeKTp B OO/JaCTH 
1900—2300 cm“, rye JomKHA MPOABAATECA NOMOCa, XapakTepHad WA Koeba- 
Huu G=CG. B cnextpe TBepdoro MoHOalleTHJeHHa JIMTHA HaOmOMaeTcA Momoca 
MaJIOH HHTCHCHBHOCTH OKosIO 1990 cm7!, KoTOpasd MOET ObITb OTHECEeHA K KOJIe- 
6aHu1o C=C. 

Emme ofHOH o6macTbio cmeKTpa, M0 KOTOPOl MOXKHO ONpeleIHTb CTPoeHHe 
AIleTHJICHHOB ABJIACTCA OG6aCTb BaJICHTHBIX KOJIeOaHHH ==C — H. Uacrorta 
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oro KoNeOaHHA Oba HaliqeHa Aa rasooOpasHoro aleruiena 3315 cm7, 
JIA KPHCTAaJWIMYeCKHX alleTHJICHHOB KaJMA WM HaTpuHa 3224 cm7}, a aueru- 
euuya muTHaA 3245 cm. Takoe 3HauNTebHOe CHM2KeHHe yacToT KouebaHull 
Based =G — H B allerueHuyax Mo CpaBHeHHIO C alleTHJICHOM He MOXKET ObITb 
DOBACHCHO JIHIUb H3MCHCHHeM COCTOAHUA CoeqMHeHHI. OuepuqHo, 3TO CHHxKe- 
aH YaCTOTbI OOYCOBEHO YYaCTHeM OCTAaBLerOCA B MOHOAMLETUIEHHe BOMOPOAa 
B M@XMOJICKYJIAPHOM B3aHMOJeHCTBHH, YTO HMeCT MECTO HM B CaMOM alleTHeHe 
Pa3/IMYHbIX pacTBOpuTemAX (*). 


A alr Het aMel 


UactTotp! B cm—! 


CoequHenue - =C— Ti ; 
C=G |*ec2u 
B KOMI. cBooonH. 

AleTHeHHZ JMTHA (KpHCT.) 1060 cp; 1082 c. _ 1990 ca. | 3245 cp. 
AueTueHHa HaTpHa (Kpuct.) | — = — — — 3216 c. 
AueTHieHHy Kaa (KpuHcr.) a= = _— 3224 cp. 
MetunaueTuneHHy smuTna 

(KPKCT.) 935 0.c; 1083 c. — 2220 Cie — 
OTHNaleTHIeHuA WHTHA (Kp.) | 928 cp; 1081 c. _ 2217 cp. — 
Tper.-OyTHIaleTHIeHH] MUTHA 

(Kp.) 1080 c. — 2200 c. — 
To »%e (KOHL. pacTBop B rek- 

cane) “1083 c: — 2205 cp. oe 
MenunAaleTHIeHUy IMTHA(KP.) 1052 c. 1196 cp. | 2213 c. — 


B cnekTpax MeTHJalleTHeHuya, 2THaleTHIeHHa WU TpeT.-OyTHJaleTuue- 
HHJla JIMTHA TakKe HMeIOTCA MoOoch! B OOsacTH 800 — 1200 cm, 6nH3KHe 
K TAKOBbIM B CI@KTpe alleTHeHua WHTHA (puc. 1 wu Ta6n. 1) u oTcyTcTByroMHe 
B CIe@KTpax MapOB MeTHalleTHeHa, JTHMAleTHIeHa H TpeT.-O6yTHJalleTHeHa. 
HanOouee HHTCHCHBHbIMH Cpe HHX BHOBb, KaK H B CII€KTPe MOHOAalleTHIeHH Ia 
JIUTHA, ABJIAIOTCA MosocEI OKOO 1060 u 1080 cm™!, uTo, T0-BHAHMOMY, CBA3aHO 
C OO6pa30BaHHeM B KPHCTaJaxX BCeX alleTHJICHHJOB OJHHAKOBbIX THNOB KOMIVJI€K- 
cop. Ho nomuMmo 3THX MosOC B CMeKTpax MeTHJaHeTHeHH a U ITHJIalleTHJIeHu a 
JMUTHA UMeeTCA HOBaA OUeCHb HHTeCHCHBHAA TMosloca OKoO0 935 cm? u 928 cm}, 
COOTBETCTBEHHO, OTCYTCTBYIONLaA B CMeKTPax PaCCMOTPeHHBIX BbILIe COC#AHHECHHH 
HM, OUCBHAHO, CBA3AHHAA C KaKHM-TO APyrHM BHAOM KOMMVIeKCa. 

B o6acTw Koue6aHHi cBa3H C=C A MeTHJIalleTHIeHHa, ITHMAWeTHJIeHH- 
a WM TpeT.-OyTHaleTHeHHua JIMTHA HalieHbI B KaxKJIOM CJlyyae Be MOMOCHI 
okos10 2050—2070 cm u 2220 cm}. Tlonoca B o61actH 2220 cm? xopouio co- 
rlacyeTca C JaHHbIMH JIA YacTOTb! KOeOaHHA CBA3H C=G B JM3aMeLILeHHbIX 
aleTHeHax (°). 

Pay apropos (**) ormeyaloT MOABJICHHe B CIICKTpaX MOHO3AMEIICHHbIX alleTH- 
JICHOB OJHOH MOJIOCbI BaJICHTHEIX KOJIeOaHHH G=C, B TO BpeMA Kak JIA Wu3a- 
MCLLLCHHbIX — JBYX HW OO/bIUerO YHCJa MOJOC B ITOK OOAaCTH; 9TH MOJIOCHI COOT- 
BETCTBYIOT OOCPTOHAM HJIM COCTaBHbIM TOHAM, H HX MHTCHCHBHOCTH BO3pacTa- 
(OT pH pe3onance. Ilostomy B Hallie c1yyae Momoca OKOJIO 2070 cm 1, o4eBHI- 
HO, ABJIAETCA OOCPTOHOM OYCHb HHTeHCHBHOM MoocbI 1080 cm “1, YCHJICHHBIM Hi 
CMCLICHHBIM OvlaroapA pesonancy DepmMu MexKAy YacTOTOH KOIeOaHHA CBASH 
G=C u o6eprouom 2-1080. Uacrorb: KoneGanut C—H cpx3ei Wa STHJIbHOrO 
H MeTHJIBHOFO paquKaJIOB HaxOJATCA B OOAaCTH 92840—2960 cm}, T. e. B OOsIa- 
CTH, re, COPIaCHO JIMTepaTyPHbIM JaHHbIM, WH AOJKHbI MPOABJATHCA STH KOJIC- 
Sanna (°). ) 

Jlanee wamu OplmM ucceqoBaHbl CMeKTpbl TBePAbIX PeHHalleTHJICHHAOB 
IMTUA, HATPHA WM Kalua, a TakxKe CaMoro PenuJalleTueHa (KHMZKOrO) (pue. 2). 
[IpH conocTaBJIeHHH CNeKTPOB 9THX COCAMHEHHH BUHO, YTO B o6acTH oT 800 Jo 
1300 cm~! cnextp beHHmaleTHeHa XOPOLIO NOBTOpAeTCA BOBCeX (eHualleTHe- 
HUax; HOB CiekTpe PenuJalleTHeHH a JIMTHA, KPOME MOJIOC, HMeIOMINXCA B TOK 
o6lacTH y (PeHuJIaleTHIeHa, HMCIOTCH HOBbIe HHTCHCHBHBIE MOJOCHI OKOO 1052 
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u 1196 cm~!. Caeqyer OTMETHTb, YTO HHTCHCHBHOCTb STHX MOJIOC 3aBHCHT OT 
Cpebl, B KOTOPOH NomyuacA PeHuJalleTHeHHA JIMTHA. Tax, B cmekTpe deHu- 
alleTHeHH a JIMNTHA, MOJYYeHHOrO B GeH30ue, OO€ MOMOCbI MOCTaTOUHO HHTCH- 
CHBHbI, B TO BPeMA KaK pH NO/JyYeHHH *enHJalleTHeHHa JIMTHA B TeKCaHe 
HHTCHCHBHOCTb MooCchI OKOIO 1052 cm pe3ko MaaeT, a NOJIOCbI OKOJIO 1196 cm? 
HeCKOJIbKO BO3pacTaeT. 


% 


/ponyckanue ——>- 
Sees 


8 


S 


800 500 1000 1100 1200 1300 cm? 


Yeo 


Puc. 2. VW.-k. cMeKTpbl KPHCTaJIJIMUeCKUX PeHHJAaAWeTHICHHAOB JIMTHA, HaTpHsA u 
kamua. IIpusma NaCl. / — denunanetunenuy auTHa; 2 — deHumayeTueHuy 
HaTpHa; 3 — PeHHMaleTHIeHH KasHaA 


ConocraBuJleHHe 3THX JaHHbIX 10 (PeHHJalleTHJIeCHHLY JUTHA C pe3syJIbTaTaMH 
paHee yMOMHHaBIerocA MpHOMxKeHHOrO pacyeTa JaeT BO3MOXHOCT Mpeo- 
JIOKUTb, UTO YacToTa OKOIO 1200 cm! MoxeT ObITb OTHECeHa K CBA3H =C— Li 
B CBOOOTHOH HH Cla60 CBA3aHHOH MOJIeKye (eHHJialleTHIeHHAa JIMTHA, 
a yactota okoo 1052 cm? kK CBA3aHHOHM B KomMeKc. B o6acTH BaJIeHTHbIX 
KOeOaHHH cBa3H C=C B cneKkTpe *eHuJlalleTHIeHHa JIMTHA HaOsIOLaIoTCca 
TPH HHTeHCHBHbIe MOOCcHI OKOIO 1964, 2057 u 2213 cm}. Tlocmequtoro nowocy 
MbI OTHOCHM K BaJICHTHOMY KOJieOaHHIo C=C, Be 2Ke OCTaJIbHbIe, MO0-BHAHMOMy, 
KaK HM paHee, MOryT ObITb OTHECeHbI K OO€PTOHAM HIM COCTaBHbIM TOHAM. 

TakuM OOpa30M, HaCToslad paOoTa MoKa3aJia, YTO MOJIeKYJIbI alleTHJICHH- 
JOB JIMTHA B KPHCTaJJlaX OOpa3yIOT MPOUHbIe KOMMJIeKCbI KaK MexKy cool, 
Tak H C ApyrHMH coeqHHeHHAMH (aMMuHak). [loulyyeHHble Moloch OKoO 1060 u 
1080 cm + MoxKHO OTHECTH K BaJICHTHBIM KOJIeOaHHAM Fpyun =C — Li... B KoM- 
muiekcax. Uactota Ke BaJIeHTHOrO KOJIeOaHHA CBOOOZHDIX rpynn =C — Li, 
110-BHJHMOMy, JIe@%KHT OKOJIO 1200 cm™1, uTo HaGsOJaJlocb B cyyuae cbeHuJalle- 
THJeHH a JIMTHA. OTH JaHHble MOLTBepxKLaloT CesaHHoe HaMH paHee Mpesnouo- 
Keune (°) 0 6oubIIeli CKJIOHHOCTH alleTHJI€HHOB JIMTHA K OOpa3s0BaHHiO KOM- 
II€KCOB 10 CPaBHEHHIiO C CaMHM ALleTHJICHOM. ITO MOXET ObITh OOSACHEHO NOBBI- 
IW€HHOM MOJIAPHOCTbIO CBA38H =C — Li (no cpaBHeHHIo c =C — H), a Take 
Govlee BEPOATHBIM YYaCTHEM BaJICHTHOFO 3IEKTPOHa ATOMA JIMTUA, HCMOMb3yr0- 
mero p-opouty. 


Hay4Ho-HcceqOBaTeIbCKHH Iloctynu10 
(PH3HKO-XHMM4eCKHH MHCTHTYT 6 VIT 1959 
uM. JI. A. Kapnosa 


UMTHPOBAHHASA JIMNTEPATYPA 


‘A. H. Pogzwonos, Jl. Wo Wivropy es. i. Bb. baie 6 a eh ees 
uemkos, Hsp. AH CCCP, OXH, 1958, Ne 1, 120; M38. AH CCCP, cep. mus., Ne 9, 1110 
(1958); TAH, 123, Ne 1, 113 (1958); A. H. Poguouos, B. H. Bacuanesa, 
T. B. Tananaesa, J. H. Wuropuu, E. H. lyppaunosa, K. A. Kovemxos, 
TIAH, 125, Ne 3, 562 (1959). 2 . H. Wuropuun, M. M. Wemaxkuuugyp., Hsp. 
AH CCCP, OXH, 1958, Ne9, 1133. 3 ie MO LsSain, Co Ro log. SUL Coogi 
‘J. Wotiz, F. A. Miller, J. Am. Chem. Soc., 71, 3441 (1949). © JI. Be aaa- 
MH, Mucpakpacupie cnextppt Moseky, WJI, 1957. §& I. H. Wuropun, Ilpoba. 
(pu3. XHM., B. 1 (1958). 
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Jloxrnagn Akanemun Hayk CCCP 
1959. Tom 129, Ne 41 


XHMHA 


A. A. PABHHHH xu JI. fr. MATIOXHHA 
HCCJIEMOBAHHS TPATEPMEHOB 
MHMPHKAAHOJ H3 KOPbI MYRICA GALE L. 


(ITpedcmasaexo axademuxom B. A. Ap6ysoeum 22 VI 1959) 


V3 xopsr Myrica gale L., co6panuoi B aprycre B oKpecTHocTax JleHunrpa- 
Jia, MbI BbI,eIMJIM HOBbIN TpuTepneH C3,H;,O2 c T. na. 273—274°, Ha3sBaHHbIlt 
MHpHKauOsIOM. OAHOPOAHOCTh STOFO BelleCTBa NOATBeEp%XKeHa OMbIICHHeEM ero 
AMalleTatTa, B pe3yJIbTaTe KOTOPOrO OOpa30BaJlOCb HCXOAHOE BeILeCTBO C TOH *Ke 
TemlepaTypol mlaBseHHA. OKHCJIEHHeM XPOMOBbIM aHrHApHAOM B MApHAHHe 
MHPHKauo Obl UpeppalleH B AMOKCOCOeMMHeEHHe C3 ,H,,OQ2, o6pasyrousee 
qucemuKap6Oa30H. B ciexTpe 3Toro COeAHHeEHHA, Ha3BaHHOrO MHpHKOHaJem, 
OOHapyxKeHbI Be Momochl Morsouenua — pH 1709 cm (WHkJoreKcaHoH) u 
mpu 1726 cm (ambferua). MupukaHoul, CleqOBaTeIbHO, ABJIAeCTCA NepBHUHO- 
BTOPHYHbIM J{HOJIOM. 

BoccraHOBMB MHpHKOHaJb No Boupcdy — Kuxkuepy, MbI NowyunM yrue- 
BOJopoL C3,H;, oka3aBiuuiica TapakcepeHom (I, R=H; R’=CHs) 


Aisa WexTupuKall4H sTorO yrueBokoposa ObWI MpuroToB/eH TapakcepeH 
43 Tapakcepona. TapaKcepou (II, R=CHs) u rapakcepou (I, R=OH; R’ =CHs) 
Obl HaliJeHbl B Kope pa3JIM4HbIX BUAOB ObXH ('). Moi BHiemHIH TapakCepoH 
43 Koppr Alnus incana (L.) Moench. On Obl HeHTHpUUMpOBaH BOCCTAHOBJIe- 
HHeM B TapaKCepOJl H CpaBHeHHeM CieKTpa MOMIOULeHHA MoceqHEero B ooacTH 
1800—800 cm! co cnekTpoM tTapakcepoula, MpHBexeHHEIM B JHTepatype (’). 
Tapakcepeu, mpurorToBleHHbIli BOCCTaHOBsIeHHeM Tapakcepona 110 Boabhy — 
KwxkHepy, OKa3asiCd HJCHTHUHbIM MO yYeHHOMY H3 MHpHKaslnoa. Hyentaa- 
HOCTb J[OKa3aHa IIaBJICHHeM CMelIaHHOH MpoObl H CpaBHeHHeM CIIe€KTPOB IIo- 
rOULEHHSA B OGsacTH 1800—800 cm~!. Uapectuo (*), YTO TapakCepeH MIpH Hacbl- 
ILCHHM €FO pacTBOpa XJIOPHCTLIM BOXOPOAOM B TeYeHHe HECKOJIBKHX nee 
KOMHATHOM TemMepaType Mpespamaerca B ovsleaH-12-ex (III, R=; R = Cia) 


B nalueM ombITe, MpOBeeHHOM B TeX %Ke YCJIOBHAX, TapakCcepeH, MouyueH- 
HbIli H3 MHPHKOHAaJIA, Obl MOJIHOCTbIO H30MepH30BaH B OJeaH-12-en. 

TaKHM o06pa30M ObIJIO OKa3aHO, YTO MMPHKaHOJ ABJIACTCA TapaKCepeH- 
quouiom. IIpu u30mepH3alluH KHCJIOTOH OH JOJRKeH Obl/l IpeBpaTHTbCA B COOT- 
BETCTBYIOILHH OJvleaH-12-eHquo. JlelcTBHTeIbHO, MpH eHCTBHH XJIOpHcToro 
BOMOpoa Ha XJIOpO:opMHbIM pacTBOp MHPHKaMoua OOpasoBaJicA H3OMepHbIl 
quo. JualetaT Toro *xe OeaHeHAMOJa Obl MoyYeH HarpeBaHHeM YKCYCHO- 
KUCJIOrO pacTBOpa MUpHKaHoa B MpHCyYTCTBHM COJIAHOH KHCJIOTHI. OvleaHeH- 
Mo, OOpasyoulHHcA Mp KUCJIOTHO-KaTaJIMTHYeCKOH MeperpynMHpoBke MUPpH- 
KaqMoula, OblWwl HeHTHpuUNpoBaH c spuTpogMouiom (III,R=OH: R’=CH20H) 
ompedesleHHeM TeMMepaTYpPbI MWiaBJIeHHA U [A]p WHOJla HM AMalleTaTa uM TeMMepa- 
TYPbI MWvlaBJIeHHaA Wudopmata. KucnorHad uw3s0MepH3al\ua MupHKoHada (II, 
R=CHO) JowmxKua Oba IpHBeCcTH K OO6pa30BaHHio OJleaHOHOBOPO aJibAerusa (1V); 
9TOT KeTOaJIbNeru, HeH3BeCTeH, ObIJIH MOJIYYeHbI JIMWIb efO MOHO- HW JMOKCHM 
(*). Keroambqeruy, o6pa30BaBliHHcA B HalIeCM OMbITe H3OMepH3all\MH MHPHKO- 
HaJlA, HE HM@Jl OMpeeeHHOH TeMMepaTypbl WiaBJIeHHA, TeMMepaTypa IlaBJe- 
HHA AHOKCHMA COBMajlaJla C YKa3aHHOH AIA THOKCHMa OJleaHOHOBOPO aJIbderuya. 

H3102%KeHHbIM JOKa3bIBaeTCA CTpoeHHe MHpHKauola, KaK Tapakcep-14- 
eu-3 B, 28-quoua (V). 


DIkKcNepuMeHTAAbHAA YACTSL 


Bensoubupili 9KcTpakT M3 5 Kr cyxow Kopbl Myrica gale L. ppimapumn u 
OCTaTOK paCTBOPHJIM B OOMbINOM KOJIMYeCTBe KHMAlero alleTona. IIpu crosHHuM 
BbIMaIH KPUCTaJJIbl MApWKauoua Cc T. M1. 273—274° (1,5 r); Nocae ucnapeHua 
YaCTH alleTOHa BbIJeIHOCb elle 24 r MOUTH YMCTOFO BelliecTBa, KoTOpoe Mocle 
NepeKpHCcTaIM3alHH U3 QMOKCaHa MWiaBHJlocb mpH 273—274°. HacpileHHbili 
pacTBop MupHKayuoula B AMOKCaHe NpW OXJaxkeHHH OOpasyer npospayHbili 
relb, B KOTOPOM Yepes HeCKOJIbKO AHeH, HHOFZa Heeb, HAYHHAIOT BbITeATECA 
CPOCTKH HII HM paCTBOpHTeJb. 


Hafineno %: C 81,42; 81,39; H 114,72; 14,74 
Cg9H500g. BrruucseHo %: C 81,39; pA 11538. 


JluaueTaT MHpHKauOJla, NepeKPUCTAaIH30BaHHbIM U3 CMUpTa C XJOpoop- 
MOM, IwlaBHTCA pH 256,5° [a]p -E1° (c 0,8). 


Haiizeno %: C 77,72; 77,66; H 10,33; 10,86 
CeaHsqO2. BprunceHo %: C 77,52; {H 40,33. 


Tipu ompieHui WMalleTaTa MeTaHOJIbHbIM PaCTBOPOM eAKOrO Ka Mosyuen 
MHpHKafuoul Cc T. Mt. 273—274°. 

Mupukouadb. 1,5 r MMpHKaluoua pacTrBopusn B NMpuyuHe, 106aBH- 
Jia pactBop 1,5 r XpoMOBOro aHruAplia B NM pH AMHe u OCcTaBHM Ha HOUb. Mupn- 
KOH@JIb KPHCTaJIJIH3yeTCA H3 CMMPTa C OeH30JIOM B NnacTHHKaXx Cc T. Ml. 256— 
Zola 

Haiiqeno %: C 82,26;*H 10,58 
CgoHasOz- Batuucseno %: C 82,13; H 10,57 


Temnepatypa mlaBleHua Aycemukap6a3ona 298°, 6uc-9.4-tHHUTpOPeHurHy- 
pasona 247°. AnaiIM3 juceMyKapOa3ouna: 


Hatineno %: N 15,33" 
CggHsg02Ng. Baruncmeno %: N 15,09. 


Tapaxkcepeu. a) Pactsop 0,7 r Mupukonaia, 30 ML WMSTUIeHTIHKO- 
aa u 1 Ma ruapasuurugzpatra (100%) KunaTHam B TeyeHne | vaca. Jlo6aBuan 
pactBop 0,7 r eqkxoro Kamu B 10 Mi JM9THICHTIMKOAA, OTOrHAIH BOAY UM rHApa- 
3HHTHAparT WU MpoBOAWJIM peaklUHIo Jaibuie mpu 230—240° B reyenne 9 uac. IIpu 
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OXJaKeCHHH BbIMAIH KPHCTaJJIbI CT. HI. 239—240° (0,65 r), mocme nepeKpucras- 
JIM3allHH M3 CHupTa C OeH3OVIOM, T. MI. 241° — 242° [a]p+2° (c 0,32). JIut. nan- 
HbIe : T. M1. 242—244° [a]p +3° (°). 


Hatineno %: C 87,80; 87,89; H 12,05; 11,86 
CgoHs0e BruucneHo %: C 87,73; Fy 22 ie 


6) M3 Kopp cepolt obxXu Obl] U3BIeYeH TapakcepoH c T. mu. 240 —242° 
(MT. JaHHble: T. m1. 241—243°) (44). BoccranopseHveM HaTpleM B H306yTHJIOBOM 
CIHpTe OH Obl MpeBpallleH B Tapakcepoul c T. Mu. 278—280° (nuT. TaHHble: 
279—281) (4°). 200 mr Tapaxcepona u 1,5 r 6e3BoqHOoro ruzpasuHa B 10 ma 
AM3THICHTIHKOA HarpeBatu mupu 200° B TeyeHue 8,5 uac., RoOapusu 0,2 r 
eKOrO KaJIH HW MpOBOAHIH peakunio ele 8 vac. npu 220°. BrinaBuime KpuCTaJIbI 
MMeIH T. MI. 240°, rocule MepeKpuctau3alHH us ciupTa c 6eH30/I0M 
Tait: 242°, 

CmeulaHHad mpo6a yrsieBodopoxoB, MouyYeHHbIX B ONbITaX a) u 6) MaBu- 
Jiacb mpuH 242°, CnekTppi 3THX BelllecTB B OOsacTu 1800—800 cm? 6p1IH OMHAa- 
KOBbIMH. 

Omneau-12-euH. B pacrsop 80 mr tTapakcepeHa (H3 onbita a) B 25 Ma” 
xslopoopMa B TeyeHHe 3 MHH. MponycKaJIM XJOpHcTbIM BOROPOA; MpOMb\In. 
pacTBopom welouww u BbinapHiu. Ilepexpuctanmu30BaHHbId M3 MeTaHOJa 
c¢ xsopodopmom oveaH-12-en naaBunca npn 161,5—162,5°, [a«],+ 101° 
(c 0,32). Jur. qannpie:T. na. 160—161°, [a], + 96° (°). 

QIpuTpoRuon. a) 300 mr mupuKkagvona B 30 Ma yKCYCHOH KUCJIOTHI, 
comepxkameh 1,5 Mia commHOH KUCJOTHI, HarpeBamH B TeyeHve 10 MuHH. mpH. 
90°. BpimeneH fualleTaT SpHTPOMMO/a; MepeKPHcTaJVIM30BaHHbIM M3 CnupTa 
OH MviaBuica mpv 184,5—185,5°, [a], + 60° (c 0,8). JIur. ganuple: 7. mu. 


184— 185°; [a], + 59° (°). 


Hafineno %: C 77,52;477,36; H 10,56; 10,54 
Cs4H5404. Berancneno %: C 77,27; H 10,62. 


JluatleraT 2puTpo_uosa oMbIIMAM KYMAYeHHeM B Me€TAHOJIbHOM pacTBope- 
eMKoro Kav. OpuTpoxvos naBusca upH 231,5—232,5°, [x] + 83° (c 1,2). 


JIut, Januble: T. mI, 235—237°, [a], + 76°, +80° (5). 


Hafizeno %: C¥81,49;%81,42; H 411,60; 11,66 8 
CgoH59Og." Brruncaeno %: C,81,39; {H 41,38. 


6) B pacrBop 500 mr mupnHKkaguona B 100 Ma xmopotbopma nponyckaH 
XJIOPHCTHIM BOOpoR BTeyeHHe 2 yac. Bpreteno BeulecTBo c T. mI. 228—230°. 
Cmecb ero C 3PHTPOAMOJIOM, NOJYYCHHbIM B OMbITe a) MIaBHsacb mpu 231—232°. 
Bp nosyyen Audopmart c 7. nm. 195—197°. Jlur. qanupre: T. mt. 195° (44). 

OnmeaHOHOBHH anbderu dy. M30mepu3aluaA MHpPMKOHaJIA B YyCJO- 
BHAX MPeAbILYULerO ONbITa IpWBea K MOYYeHHIO BelleCTBa, He HMEBLUCTO OlIpe- 
JeeHHOH TeMMepaTypbl WiaBseHHA; JHOKCHM IWviaBusicad mpH 264°. JIut. annpie: 
T. ml. 263° (44). YembHoe BpalleHue ompemeseHO B XMOPO@OpMHbIX pacTBO- 
pax. CmnekTpbl CHATbI B CYCMe€H3HH B Ba3eJIMHOBOM MaClJe. 

MuxpoanHasu3pi BbInomHeHbI E. A. CokouoBoli, CNeKTpaJIbHble HCCeROBaHUA 
JI. . Wuurunok. B pa6ore npuHyuman yuactue B- Tuxouos.{, 


Boranuyecknit uuctTuTyT uM. B. JI. ‘Komapose (ocrynus10 
AkajlemHH HayK CCCP {15 V 1959 


IIMTHPOBAHHAS JIATEPATYPA 


tJ. Simonsen, W.C. J. Ross, The Terpenes, 4, 276 (1957). ® M.S. Cha- 
pon, Bull, Soc,, Chint.,”.1955;_1630.. .4.J:L, Courtney, -R. M. Gascoigne, 
A. Z.Szumer, J. Chem. Soc., 1958, 881. 4 Elsevier’s Encyclopaedia of Org. Chemistry, 
a) 14 (1940), Suppl. (1952), p. 539, 6) p. 1192S, s) p. 1190S. ®C. Djerassi, R. M. Mc- 
Donald, A. J. Lemin, J. Am.'Chem. Soe., 75, 5940 (1953). 
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Jlornagn Akagemun nayk CCCP 
1959. Tom 129, Ne 1 


XHMHA 


E. A. THMO®EEBA, 4aen-koppecnonzent AH CCCP H. HM. WYAKHH, 
10. H. MJIOTHHKOB u B. M. KJIEAMEHOBA 


METHAPOrEHH3AWHWA x-HOHAHA HA AJIKOMOXPOMOBOM 
KATAJIH3ATOPE 


: 


B ognoit 43 mpesbiqyuux paoot (*) Hamu Opi M3y4eHbI IpeBpallleHHA HEKOTO- 
pbIX yrleBoOpoAOB HOPMAJIbHOrO CTPOeHHA, B TOM 4HCJIe H H-HOHAHA, Ha aJIIO- 
MOXPOMOKaJIHeBOM KaTasu3aTope. IIpH mpoBeweHuH 2THX yrieBOROpOAOB yepes 
KOHTakT pH 500° uv o6bemHOM CKOpocTH 0,5 uac.“* HAM yJas1OCb NOJYYHTb KaTa- 
JIM3aTbI C Cosep»KaHHeM 0 13,5% omecbHHOB. OHaKO IPH 9TOM B KaTaJIH3aTax 
collep2Kalocb Takxe JO 39% apomaTuyecKHX yruleBogoposos. B jambHeiuiem 
6bL10 HalieHo, 4TO TPH MpHMeHeHHH aJIIOMOXpOMOBOrO KaTaJIM3saTOpa 6e3 
UL@IOUHbIX LOOABOK OTHOMICHHE BbIXOAOB HEMpPeeJIbHbIX H APOMATHYCCKHX YTuie- 
BOLOPOJOB MOxKeT ObITh 3HAUMTEJIbHO NOBbIWeHO. Hanpumep, B NpHcyTCTBHH 
al1OMOXPOMOBOrO KaTalusaTopa coctapa Al,O; (94,2 mon.%) + Cr.O, 
(5,8 mom.%) mpH 500° u o6beMHOH CkKOpocTH MponycKaHHA yruieBozopona 
0,5 uac. 1 u3 A-rekKcaHa MoulyyeH KaTasMsaT, CofepxKamuh 23% HempetebHBIXx 
u 16% apomaTuyecKuHx yraepoyopoyzos. B Tex Ke yCJIOBHAX Ha aJIIOMOXpOMO- 
KaJIM€BOM KaTaJIM3aTope B KaTaJlM3aTe A-rekcaHa Halifeno 13,7% omeuHoB u 
43% apoMaTuyeckHx yrseBoqopoyxos. B Apyrux ycuiopuax — mpu 475° u oObem- 
HoH ckopocTH 2,1 uac.“'— B MpHCyTCTBHH aJIKOMOXpOMOBOrO KaTaJIH3aTopa 
6e3 WeOUHOH LOOaBKH MbI MOJYUHIN KaTau3aT, IpakTHYeCKH He COsepxalluli 
6eH301a, B TO BpeMA Kak B HEM OblIO OOHapyxeHO 12% rekceHoB (?). 

IIpeacraBsIaJIOCb HHTePeCHbIM HCCJICLOBaTb Ha TaKOM Ke KaTaJH3aTope Je- 
rHpOreHH3alluio A-aIKaHOB OOIbINerO MOJIe€KYJIAPHOrO BeCa TeM 6oslee, 4TO 
B JIMTepaType HMeeTCH OYEHb MaJIO paOOT B 9TOH OOMacTH. Tak, JIMUIb B pa6oTe 
Xyra (*), H3yyaBluero WerHApouMKIM3aluIo AN-asIKaHOB cocTaBa Cy,—Cy, mpu- 
BOJATCA JlaHHbI€ 110 COJep%KaHHiO B KaTaJIM3aTe H-HOHAaHa aPOMATHYeCCKHX HU 
HelpeeIbHbIX yrueBoZopofos. IIpu 465° u ckopoctu 0,22 4uac. + Ha oKucu 
XpOMa aBTOPbI NoyuHH 52% apomaTuyeckHx H 15% HemMpeembHbIX yrvIeBONO- 
podos. 

B HacTosileH paOoTe mpoBeseHo uCCeloBaHHe JerHporenu3alluW H-HOHaHAa 
B 3aBHCHMOCTH OT TeMIlepaTypbl H OObeEMHOH CKOPOCTH Ha aJIKOMOXPOMOBOM 
KaTaJIM3aTope 6e3 Ro6aBok. MeroyukKa MpOBeeHHA OMbITOB MH aHaJlu3a KaTaJiHu- 
3aTOB ONHCaHa HaMM B Mpespiyuyel padore (*). Peakuua MpoBodusacb B Mpo- 
TOYHOH CHCTeMe IIPH aTMocdepHOM aBJIeHHH. KosuuectTBo KaTasu3aTopa 30 MJ. 
B kaxpii obit MbI OpamtH mo 200 Ma A-Honana (rT. Kun. 150,6°; ni) 1,4055; 
d;° 0,7182). mresbuocrs onpita npH OObemHOli cKopocTH 2,1 uac.~ cocraBasasa 
3 uac. 10 MuH., a mpm cKopocru 4,2 yac.“t — 1,5 yaca. Anannsy nogpepraca 
Kak KaTaJIM3aT, COOTBeTCTBYIOWMH 200 MJ MpomyuleHHOrO A-HOHaHa, TaK HU 
MOJIOBHHE €©O; aHaJIM3HPOBaJIMCb TaK2Ke HEKOTOPHIe OTEJIbHbIe MOPIHH KaTaJH- 
3aTa, KOTOPble COOTBeTCTBOBaIH 10 MJ WponyuleHHOrO HOHaHa, 4YTO M03BO- 
JIMJIO TOCTPOHTb KPHBYIO H3M€HEHHA AKTHBHOCTH KaTaJIM3aTOpa BO BPeMeHH 
(puc. 1). 

O6pasyroulHlicA B peaKUHH raz cofsepxa oT 92 1097 % Bonopona, or 1,5 Zo 
3,5% HenpesenbHEIx H OT 1,0 Xo 4,5% mpeqenbHbIx yreBogqopogos. Momyuen- 
Hbl€ Pe€3yJIbTaTbl MPeACTaBJIeHbI B TaGw. 1 H Ha pue. |. 
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Taobaunna 1 


CpolictBa u cocTaB KaTaJIM3aTOB H-HOHAHAa, MOJIYYCHHbIX TIIpH MeruvApupoBaHHnu ero 
Ha aJIIOMOXPOMOBOM KaTaJIH3aTope 


_— Koanue- Cofepxanue yrseBpoqopoxos 
BO npo AD O6bemuaa Buxon CTBO B KaTasusate, % 
IeHHO cxopocts, | Katamusa- | Paerue- no 
Bac °C amet , : meroca D 
a, MJ ) Ta, % coy Helpe/le IBHBIX che Soa 
100 / 98 , 6 2000 1,4085 HRs: <i 
200 400 foi 98.7 3800. | 41,4085 6 <1 
100 450 nl 95,5 -9100 1,4175 13,4 8,0 
200 sie ii 96,0 16350 1,4165 12,4 8,5 
400 | 93,0 13400 14245 15,4 16,4 
200 AT5 254 94,0 22700 1,4225 13,9 14,5 
100 98 , 0 2800 14,4100 9,4 1,8 

| 200 427 4,2 98,3 5100 1,4095 8,8 <All 
700 955 12750 1,4095 Gt, Gl 
100 415 oe) 93,0 9000 1,4190 14,4 11,5 
200 2 93,9 16000 1,4170 13,7 10,0 


Kak BuHO 43 JaHHbIx Ta6. 1, MoBbIlIeHHe Temmepatypbl c 400 no 475° mpu 
ObeMHOH CKOpocTH 2,1 uac.~? compoBoxJaeTCA yBeIMYeHHeEM COJepxKaHHA OvTe- 


MHOB Bcero HUIbC8% no 14—15%, 
IHaKO TIPH 9TOM COfepxKaHHe apo- 
fATHUCCKHX YIJIeBOJOPONOB  BO3- 
acTaeT TOpa3sO CHJIbHee, a HMeCHHO 
Tr cleloB Zo 15—16%. Takum 06- 
430M, C TOUKH 3peHHA CeJIEKTHBHO- 
O MpoTeKaHHA peaKWHu Jernpupo- 
3AHHA H-HOHAHA Ip OObeMHOL CKO- 
yoctH 2,1 uac.~! Temnepatypa 400° 
IBJIAeTCA Goee NOAXoAauen. 
TloppieHve OObEMHOH CKOpOCTH 
22,1 wac.-' 70.4,2 uac,t npu 475° 
IOUTH HE OTpaxKaeTCA Ha BbIxoye 
WJIEPHHOB, OAHAKO COsepxKaHHe apo- 
[ATHUCCKUX YIJIEBOAOPONOB pu 3TOM 
HWDKaeTCA IpHMepHo B 1,5 paga — c 
5—16% no 10—12%. IIpu 427° u 
\ObeMHOH cKOpocTH 4,2 4uac. ? apoma- 
WueCKHe YrIeBOLOpOAbl OOpasy1oTca 
; HEOOJIbIUMX KOJIMUeCTBAX JIHIWIb B 
lauaJle OMbITa, 3aTeM HX COepxaHHe 
; KaTaslu3aTaX HaXOQHTCA B lpeye- 
[aX OWHOKH ompeqereHuaA (MeHee 
%). CojlepxkaHHe OJePHHOB B 9TUX 
‘CMIOBHAX CocTaBaeT 9%. Ecau xe 
[aj KaTaJIM3aTOPOM MIpOMyCTHTb He 
00, a 700 Ma H-HOHAaHA, TO COJepxKa- 
Me OJeUHOB CHH2KAaeTCA BCEFO JIMLIb 
a 1%. B  9THx ycnoBMAX KaTaJu- 
aTOp MpoBOAHJ peakuMio eruspo- 
enusauuH 700 Mi H-HOHaHa 6¢e3 
yereHepalMH B TeyeHHe 11,5 4uac., 
[DH 3TOM AaKTHBHOCTb ero He3HauH- 
CIbHO HWallaeT JIMWb B epBpre 1,5 
aca paOoTbl, a3aTeM OcTaeTCA pak- 


QUTMANUP QTE 
SR ® SF ® 


yenebodopoa0b 6 ki 


S 


S 


Gadepwanue weliped. u apomarmey. 
mo AD ® 


20 


neemba nnnyieHhOe0 H-HOHQHA ———s» 


GO 100 140 180 20ma 


Puc. 1. ComepxaHwe uHempezembHpix (J) u 

apoMaTuyeckHx (2) yrueBOJOpoxoB B KaTasIH- 

gaTaX A-HOHaHa B 3aBHCHMOCTH OT KOMUeCTBAa 

TIpOMyukeHHOro H-HOHAHA. a, 6, 6 — OObeMHAA 

cKopoctb 2,1 uac.71: a — 475°, 6 — 450°, 6 — 

400°; 2, @—  oObemHaa cKopocTb 4,2 yac.7}: 
2 — 475°, 0d — 427° 


WueCKH Ha OJHOM ypoBHe: coJepxKaHHe OePHHOB B KaTaJH3aTe COCTAaBJIAeT 
% IPH MOUTH MOJHOM OTCYTCTBHH apOMaTHYeCKUX YIvieBOLOPONoB. 


)  JLAH, r. 129, Ne 1 
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C Wembio H3Y4eHHA COCTaBa HEIpeeIbHbIX YIIeEBOLOPOOB KaTaJIM3aT H-H 
HaHa, MOJYYeHHbIi B OMbITe, MpoBekeHHOM MmpH 475° HW OObeMHOH CKOpOCcTH 
2,l uac. “1, mponycKasicx Ha CHIMKarewieM, O6paboTaHHbIM HC] u mepeKHCbio Bo- 
lopoya B YCIOBHAX, ONMCaHHEIX TomuneBbIM C CoTpyAHHKamH (*). B pesyabratTe 
yal0Cb BbINeIHTh NapaduHOBy!O YacTb KaTasusaTa HM 95%-HbIi KOHWeHTpaT 
HeMPeNeIbHbIX YIIEBOROPOAOB, KOTOPbIt 3aTeM aHaJIM3HPOBaJICA MpH MOMOU[M 
CMe€KTPOB KOMOMHallMoHHOrO paccesHHa. IIpu sTOM ObIIO yCTaHOBJICHO, 4TO 
Oule(HHbI COCTOAT B OCHOBHOM M3 HOHeHa-4. OHaKkO He HUCKJIOUeHO, 4TO 
MMEIOTCA H Jpyrve HOHeHBI, HO B TaKHX KOJIMYeCTBaX, KOTOPble He OOHAapy- 
XKMBaloTCA 3THM MeTOyOM. IlapaduHoBad YacTb, CYA MO KOHCTaHTaM, COC- 
TOHT H3 YHCTOTO H-HOHAaHa, TO ObIIO NOATBeEpxXAeHO MeTOOM La30-%KUAKOCT- 
HOH xpoMaTorpaduH Ha mpH6ope, aHaslorM4yHOM ONMCaHHOMy HaMH paHee (?). 
O6 oTcyrcTBHU B MapadbHHOBOM YaCTH KaTaM3aTa H30aJIKaHOB C TPeTHYHbIM 
aTOMOM yrslepoyja CBUeTeJIbCTByeT TakKe OTPHWaTeJIbHad PeaKILHA C XJIOPHbIM 
»Kes1e30M (5). 

TakuM oOOpa30M, B pe3yJIbTaTe IIpOBeeHHOM PaOOTbI OKA3aJIOCb BO3MO2KHBIM 
MIPOBOAHTb CeJIEKTHBHO peakKUMIO Aerusporenu3saluH A-HOHaHa B IIPpHCyTCTBHH 
aJIOMOXPOMOBOrO KaTaJIM3aTopa C BbIXOZOM HOHeHOB 8—9% 6e3 3aMeTHOFO 
MmpoTekaHHaA peakUMH apoMaTusallyH. 


VWuctutyt opranduecKo XHMHH Tlocrynusio 
um. H. J. 3emmuckoro 11 VII 1959 
AkajlemuH HaykK CCCP 
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Hoxnagn Akagemun nayrx CCCP 
1959. Tom 129, Ne 1 


PHZSHYECKAH XHMHA 


M. 0. BABKHH, B. C. BACHJIbEBA, UH. B. JIPOrAJIEBA, 
A. B. KMCEJIEB, A. §. KOPOJIEB u K. JJ. WIEPBAKOBA* 


BJIAAHME CTENEHH MOAMUO®YNLMPOBAHHS NMOBEPXHOCTH 
KPEMHE3EMA TPHMETHJIXJIOPCHJIAHOM HA AJICOPBILMOHHBIE 
CBOHCTBA . 


(ITpedemaeaeno axademuxom M. M. Ty6ununoim 18 VI 1959) 


IIpupoqa noBepxXHocTH HM ee XHMMMYeCKOe MOMMHILMpOBaHHe OKa3bIBAaIOT 
OoOJIbII0e BIIMAHHE HE TOJbKO Ha MOBeeHHe BLICOKOAMCMePCHbIX Te, KaK acop- 
Oe€HTOB H KaTaJIM3aTOPOB, HO CKa3bIBaeTCA Tak2Ke Ha CBOMCTBAX HalOJIHCHHBIX 
MaTepHaJIOB Ha OCHOBe NosHMepos. Mp noka3au (17°), uro Mo_uduuApoBaHHe 
BbICOKONNCNePCHbIX MaTepHaJIOB (CaxKH, KPCMHE3EMBI) IPOBeEeHHeM MOBeEPXHOCT- 
HbIX XHMHYECKHX Peak NO3BOAeT B WHPOKHX Npeemax perysUpoBaTb MpH- 
Poy NoBepXHOcTH HM UX (u3HKO-xuMNyecKHe CBolicTBa **, B pesymbTaTe no06- 
HOrO MOJH@HUMpPOBaHHA afcopOluuA MapoB, HaNpHMep, BObI Ha KpeMHe3e- 
Max *** yW caxkaX MOMKET H3MCHATHCA B ECATKH UM COTHH pas. 

B HacTOAMeM COOOLLeHHH paCCMaTpHBaeTCA BJIMAHMe Ha aCopOuUHOHHbIe 
CBOHCTBa CTeNeHH MOJMHUMPOBaHHA MOBePXHOCTH BbICOKOANCNepcHoro Helo- 
puctToro oOpa3ila KpeMHe3ema (a9pocHJI) peaKUMeli C TPHMeTHJIXJIOPCHJIaHOM. 
IlopepxHoctTb HCxXOAHOrO azpocHua Oblwla He BMOMHe THApaTHpOBaHHOH, NOSTOMY 
peaKWHA C TPHMeTHJIXJIOPCHIaHOM MpHBOAMa JIHWIb K YacTHYHOMYy ee MO- 
AupHUNpOBaHHlO, TaK Kak JeruApaTHpoBaHHad YaCTb MOBeEPXHOCTH B peaKILHIO 
He BCTYNasia. Ota AeruApaTHpOBaHHad YaCTb MOBEPXHOCTH ABIAeTCA rHApoPo6- 
Hon (4,8), MoqMpuUMpoOBaHHad X%Ke YacTb, MOKpbiTaA rpynmamu Si(CHs)3, TakxKe 
ABJIACTCA THApoo6uHoH, MosTOMY HCXOAHBIN oOpasell Noce MOAM@UUMpOBaHHA 
alcopOupoBaJl Nap BOXHI JIMUIb OUeHb Cula6o (1). B HacTrosueH paOoTe MbI CTaBH- 
JIM 3a,auy CHH3HTb aCopOWHio MapoB APYyrHX BeuLeCTB, B YACTHOCTH HaCBILLeH-' 
HBIX YII€BOLOPOAOB, MaJIO YYBCTBUTEJIbHBIX" K JlerHApaTalHH MOBepXHOCTH 
KpemHesema (*,°). ITO BHISbIBaIO HEOOXOLHMOCTb YBeJIHYCHHA CTeNeHH MOKPbI- 
THA ToBpepxHocTH rpymmamu Si(CHs)3 HaCTObKO, UTOOBI YaCTb, OCTABIUAACA He- 
MOKPbITOH, Oblula Obl HEMOCTYNHA JIA MOeKyJ OPraHuyecKkHX BeulecTB. Tak Kak 
yBeIHYeHHA CcTeneHH MoKpbiTHa rpynnamu Si(CH;)3 MoxHO OblvIO OKMLATb 
JIHIIb JWId Ooee THApaTHpOBaHHOH MOBepXHOCTH, TO Oblla MpHMeHeHa— 
ruqpotepMuyeckanh oOpaO6oTKa HcxofHOrOo a9pocHla HM yxke MocJe sToro 
o6pa6oTKa TPpHMeTHJIXJIOpCHaHoM. Takum o6pa3o0M, B 9TOH paOoTe HaMH ObLIM 
W3VYeHbI CeMyrouMe yeTEIpe OOpasiia KpemHesema: |) ucxofHEIH aspocusm (?)— 
o6pasen Al, 2) ucxoqHbIli adpocHs, MOLHMuUMpOBaHHbIM B Mapax TPHMeTHII- 
xsopcusiana (1),— o6pasen AIM, 3) aapocu, ru paTHpoBaHHblli B ABTOKAaBe, — 
o6pasexr AIT u 4) adspocus, rufpaTHpoBaHHbId B aBTOKJaBe H 3aTCM MO- 
JMUUMPOBaHHbI B Mapax TpHMeTHIXJopcusiana,— oOpasen AITM. 

KomuuecTBo MpHBHTHIX K MOBepXHOCTH KpeMHe3eMa TPHMETHJICHJIMJIbHBIX 
rpyunm onpesemanocb Mo MpuBecy oOpa3iloB W MHKPO3JICEMeHTaPHbIM aHaJIH3OM. 

BewMunub! yesIbHOM MOBepXHOCTH OOpPaslOB S, AHHbIC aHaJIM3a, BeJIMYMHbI 
cpeHeH KOHILCHTPallWv TPHMeTHJICHJIMJbHbIX py, %si(CcH,), 4 BeCJIMUMHbI Cpejl- 
Heli cTeMeHH MOKPbITHA STMMH Tpynnamu noBepxHocTH QgycH,, MPHBeAeHbI 


* TIpu yuacruu JI. UW. opoumnon, M. T. Kyspmunoii, I’. M. Jitonnxoii u JI. ©. Tapnosor, 


** TlompoOuee auTepatypy cm. B (}). é 
*** O BauaHuu rugpopoOnsalMM aspocua Ha afcopOmMio Bob! CM. Takx«e ("). 
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gp tan. 1. Bennunna Ysicu,, OMpedetiiacb™ UCXOAA U3 TOrO, 4TO Banqep- 
BaaJIbCOBbl pa3Mepbl 39TOH TpYNMbl COOTBeETCTBYIOT MoULanM O2cHy, = 42A 
WIM KOHMeHTpalun O&msiccH,), = 2,35 rpymm Si(CHs)3 Ha 100 A®. B yelcrBu- 
TeJIbHOCTH 3TH PPYMMbI, BCWeACTBHE CMOARHOFO pebeda NOBEPXHOCTH aspocHua, 
He paciosaraioTcA CTOJIb NpaBHJIbHO, TaK UYTO BeMMUYMHA MpeeJIbHO BOSMOK- 
HoH KoHWeHTpannu rpynn Si(CH;); Ha NMoBepxXHOCTH a9pocHJia MpH HanOoviee 


Taounia 1 


YyembHad MOBEPXHOCTh, Pe3yJbTATHI MHKPOSJIeEMeHTAPHOTO aHaslu3a WM CTeCMeHb 
3allosHeHHA MOBepxHocTH rpynnamu Si (CHs)s 


O6pasiibl KpeMHesema Komuuectso Cpeqnaa 
VaedbHaa Copepxanne | xemocop6upo- bi cee 
MlOBEPXHOCTh BaHHbIX Ppynn 
o6osHate- aa eC uErEe ee yraepona, % Si(CH,), Ha | NOBepxnocTu 
es ; 400 A? 0Si (CH,)s 
eee Ne ee 
Al Mcxogupiti 170 0 0 0 
AiM O6pa6oTaH B Napax TpHMe- 170 1,28 } 4.28 1,38 ~0,58 
THMXNOpCHnaHa 4,29 4 : 
AMD Tuyqpatuposan mpu 350° B Te- 50* 0 0 0 
yeHuve 19,5 uac. 
AITM TI'ugpatupopan upu 350° 19,5 50 0,64 } 0.65 Dope | ~0,93 
yac, HM 3aTeM OOpaooTaH Ua- 0,70 : 


POM TPHMeTHIXJIOpCHJIaHa 


* JliutTesbHad W 2KecTKad TuApoTepMuyecKaA OOpaOoTKa BbIsbIBAeT COKPallleHHe M0- 
BeEPXHOCTH KPeMHE3CMOB H aJIIOMOKpeMHe3eMoB (20), 


OaronpwATHOM UX B3AMMHOM PacMOJORKeHHH MOKET H HECKOJIbKO OTMMYATbCA 
OT YKa3aHHOM BeMYMHEI &msi(cH,), = 2,35 rpynn Ha 100A, Ognaxo yaa mpu- 
ONM3UTeJIbHOM OLeHKH CpeftHel CTeEMeHH 3aNOJIHCHHA MOBepXHOCTH azpocuvia rpyn- 
namu Si(CHs;)3; MOX2xXHO MpHMeHHTb 2TO 3HayeHHe MpeeJIbHOM KOHIeHTpallMH. 
Orciona §siccH,), = &si(cH,), / 2,35. Ppynnpt Si (CHs)3, Oarogqapa CBouM OOJIbINMM 
pa3sMepaM, MOryT 9KPaHHpOBaTb YacTb LHAPOKCHJIbHEIX Tpynn MOBepXHOCTH 
KpeMHesema. CyleqyeT TaK2Ke OTMETHTD, YTO peakuuAc CISi(CH;)3 Haxe mpelewtb- 
HO rH paTHpOBaHHOH NOBepXHOCTH KPeMHE3eMa He MOXKET MPMBeECTH K COBEPLIeEHHO 
TJIOTHOMY pacrOvJIoxKeHHIO 9STHX py, TaK KaK B Mpoweccax xemocopOuMH 
OObIYHO MEXTyY PUKCHPYIOWIMMUCA MOJeKyJaMU afcop6aTa ocTatoTca HeOOsJIb- 
ive «MpocBeTb!», B KOTOPbIe y2»Ke He MOryT BOHTH HOBbIe MOVJICKYJIbI TeX 2%Ke 
pasMepoB. Oro co3qaeT HEKOTOPYIO MO8aHUHOCTh CTPyKTypbl XHMMUeCKH 
MOJM@HIMpOBaHHOH MOBePXHOCTH M OCTABJIAeCT BO3MOKHOCTb MPOHHKHOBCHUA 
B TaKMe «IPOCBeTb)) MOJIEKYJI, MMCIOUIUX 3HAUMTeIbHO MCHbIIMe pa3Mepbl. 

J\na Bcex Yerbipex OOpasllOB MbI M3Y4HJIM H30TePpMbI acopOUMH MapoB reK- 
CaHa, OeH30/1a, MeTaHOua u BOLE. Tlepeq ombiramMu o6pa3bl OTKaYHBaJIHCb B 
BaKYYMHBbIX aJCOpOWMOHHbIX yCTaHOBKax upu 150°. 

Ha puc. 1 mpuBexenbl MoyueHHble H30TepMbI acopOMHH MapoB H-reKcaHa, 
Gex30a uM MeTaHowa. Mogudunupopanve BbI3bIBaeT YMeHbUleHue acopOWHH 
BCeX 9THX Bellects. B cyyae rekcaua (puc. |,a) nepexox or ruqpaTHpoBaHHolt 
MOBepXHOCTH K NOBEPXHOCTH, MOJMHIUMPOBaHHOH UpHMepHo ua 58%, BpIsbi- 
BaeT BHauaJe JIMIIb H€3HAaYHMTebHOe YMeHbIWeHHe acopOunu. B o6macTu oT- 
HOCHTeIbHOrO aBJeHHA Napa p/ps oT O Ao 0,1 usorepma agcopOuuu Ha MOgU- 
(PHUMPOBaHHOM MCxofHoM oOpa3sue A1M mpakrTuuecku ele coBnayaer ¢ H30- 
TepMol acopOUnH Ha MCXOMHOM HM TuyApaTMpoBaHHoM oOpasyax Al u AIT. 
SOTO, BEPOATHO, CBA3aHO C TeM, 4TO B Cayuae OOpasua A1M rexkcan lpeumMyuge- 
CTBeHHO afcopOupyeTcad Ha eruApaTHpoBaHHbIX, He MOKPbITHIX TpynmamMu 
Si(CHa)s, uacrax NopepxHocTu (rekcaH MaJlO 4YYBCTBHTeeH K YMeHBIIeHHIO 
KOHIeHTpallu THAPOKCHJIbHBIX Tpymm Ha NOBepxXHocTH aycop6enta (?,°)). 
Oguako Ooulee rity6oKoe MoLHupUuLMpoBaHHe MoBepxHocTH, IIpHMepHO Ha 93%, 
NOHH3HO acCopOuMio rekcaHa O¥eHb CHsIbHO (mp p/ps= 0,1 B 15 pas). Oue- 
BUHO, MOBepXHOcTb oOpasya AIIM, mogxuduyupoBannan npumepHo ua 93%, 
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Nokpbira rpyinmamu Si(CHs)3 HacTombKO MIOTHO, YTO CBOOOAHEIE «mpocBerby 
Ha TaKOH MOBepXHOCTH HeMOCTYNHBI WIA OOJIbIIMX MOJIeKYysI TeKcaHa. TpuMe- 
THJCHIMJIbHbIe TPyNNbl, YLasiaA alCOpOHpytOulyIO NOBepXHOCTb OT KPeMHe- 
3€MHOTO OCTOBa a9pocHdla, ocaOJIAIOT  MUCMepCHOHHbIe B3aMMOJeHCTBUA 
C MOBEPXHOCTbiO, YTO H NPHBOAMT K 3HAYHTeIbHOMY YMeCHbIIeHHIO acopoOuuu 


fematle jm? 


6, “4 


BOOMs 


° 
ia) 
Aa 
Vv 


Lcmpeit 


Puc. 1. Hsorepmp: agcop6uuu mapop wH-rekcana (a), Geusoua (6) uM MetaHona (6) Ha 
oOpasuax adpocunma: 1 —wucxoguom Al, 2— ruypaTupoBpaHHom AIT, 3 — moju- 
@uunpopannom AIM u 4 — moguduynposaHHom mocae rugpatauun AITM 


rekcaHa Ha MOJMUIMpoBaHHOM Ha 93% aspocnJie 10 CpaBHeHHIO C HCXOJHBIM 
WM THpaTHpOBaHHbIM OOpasilaMu, a TakxKe C OOpa3siloM, MOJHpHUMpOBaHHbIM 
Ha 58%. ; 

AjcopOuua Gen3oua elle Ooulee YYBCTBHTeCIbHa K CTEMe€HH MOKPbITHA MOBepx- 
HocTH rpynnamu Si(CHs)s. Kak BugHo u3 puc. 1, 6, aqcop6uua mpu p/p, = 
= 0,1 na ModudbulupoBaHHoM MpuMepHo Ha 58% aspocume Al1M ymenbuuusiach 
NO cpaBHeHHo Cc afcopOuneli Ha ucxofHom (Al) u rugzpaTupoBanuom (AIT) B 
1,8 paza, B TO BpeMA Kak Ha OOpa3yie AIIM, creneub nNoKpbITHA KOTOpOrO JoO- 
cTurada oKoJ0 93%, alcop6uua upu p/p; = 0,1 oKa3anacb B 65 pa3 MeHbILe, 
4yeM Ha THApaTHpoBaHHOM. CToOJIb pe3Koe YMeHbINeHHe alcopOuHH OeH30Na ocy- 
ULCCTBIACTCA He TOJbKO 3a CueT OCMAOJICHHA AUCNepCHOHHBIX B3aHMOelcTBUH, 
HO HW B 3HaYHTeJIbHOM CTeMeHH 3a CUeT OCMAOJIeCHHA BJIEKTPOCTATHYECKOLO B3aH- 
MOJleHCTBUA erO MOJIeKYJI C THAPOKCHJIbHbIMM rpymMamu NoBepxuocTu (4, 1). 
STO 2JIeKTPOCTaTHYeCKOe B3AHMOAeHCTBHE BECbMa UYBCTBHT@IbHO K YyJaJIeHHIo 
THIPOKCHJIbHbIX [py C MOBepXHOCTH ad9pocHJiIa Mp WX 3aMelleHHM Ha He- 
HoaApHbie rpymmp. B cayaae MOBepXHOCTH, MOZMPHUMpOBaHHOH MpuMepHO 
Ha 58%, JIA MOJeKY GeH30a OCTaeTCA JOCTYNHOH 4acTb AeruApaTHpoBaHHou 
MOBepXHOCTH KPeMHe3eMa, JHCNePCHOHHOe B3aHMOJeHCTBHe C KOTOPOH O1M3KO 
K TaKOBOMY C rHApaTHpOBaHHOH MOBepXHOCTbIO, KaK IIpH alcopOWHu rekcaHa. 
B 9Tom culyyae afcop6una OeH30/1a CHH3HaCb TlaBHbIM OOPas0M 3a CyeT OC- 
NaOJIeHHA B3aHMOeHCTBHH 3JIeKTPpOCcTaTMYecKOrO XapakTepa C THAPOKCHJIb- 
HBIMA TpylaMu, 3aMeHeHHBIMH WIM 2KPaHHpOBaHHBIMA rpynmamu Si(CHs)s. 
B carygyae xe aspocua AIIM, mogzucuunpopanuoro na 93 %, coli rpymu Si(CHs)3 
Ha efO NOBepXHOCTH 3HayHTeIbHO TIoTHee. I ecm Ha MOBePXHOCTH MoOAUdH- 
wupoBaHHoro Ha 58% aspocusa AIM mexgy rpynmamu Si(CHs)s ocraBasucb 
JlerupaTupOBaHHble YaCTH MOBepXHOCTH KpeMHeseMa, Ha KOTOPBIX MOTI pac- 
MOOKUTHCA OOUbUIHE MOUeKYJIbI COCH30Ia, TO Ha MoBepxuHocTH aspocuia ATM 
JaKUX MecT yxe Het. Ha Takoli NOBepXHOCTH OeH3O/1 alcopOupyerTcA TOKO Ha 
cnoe rpymn Si(CHs)3s; npH 9TOM AMCHepCHOHHbIe B3aHMOJleHCTBHUA CHJIbHO OC- 
na6asiorcs. O upesBpyalino cila6oM B3aHMoseHCTBUM aycopOaTa c adcopbex- 
TOM B 3TOM CJyyae FOBOPUT BOrHYTAaA PopMa H3OTepMbI afcopOuuu OeHsoNa. 

ConoctaBsleHve u30TepM aycopOunMu MeTaHOsa moKasaio (puc. |, @), TO 
pH repexoje OT rHpaTHpoBaHHOM MOBePpXHOCTH K MOBEPXHOCTH, MOKPbITOK 
na55% rpynmamu Si(CHs)5, acopOuna Meranoula yMeHblaeTca MmpnOuMsHTeNb- 
HO B Ba pasa. Ilepexoy| 2Ke K MOBepXHOCTH, NOKpbITOH Ha 93 % (o6pasen AITM), 
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CHWKaeT BEIMYMHY alcopOuuH MeTaHosa mpH p/ps= 0,1 B 16 pas. M3s0repma 
acopOUHH MeTaHoJla CTaHOBHTCA cla60 BOrHYTOH, 4YTO IIpH BeCbMa MaJIbIX Be- 
JIMUHHAaX afcopOlMH XapaKTepHO JIA Cyyad upesBbIYaHHO C/laObIX B3aHMO- 

JeHCTBHH afcop6aTa c ajycop6exTom. [Ipu- 
pe-mone/m? YyHHa 3TOFO, M0-BHJHMOMY, TaKOBa Ke, KaK HU 
pH afcop6uuu Oex30u1a. 

_Ha pue. 2 NoKa3aHbI H30TepMbI acopo- 
WMH Mapa Bode. Ha ucxoqHom aspocuie Al 
Boa ajlcopOHpyeTcA HeCKOJIbKO MeHbILe, 
yeM Ha THApaTHpoBpaHHomM AIT, B cBA3H Cc 
TeM, UTO CTeMeHb PHApaTaluH MOBepXHOCTH 
HCXOAHOrO oOpa3iia MeHbule. HanMenbiuaa 
allcopOUHaA BOLL NowyyeHa Ha oOpa3iie 
A1M, noBepxHocTb kKoTOporo NoKpbita rpyn- 
500 Oi ne mama Si(CHs)3 UpHMepHo JIulIb Ha 58%, 

Q2 «04 =«©=.06) «68 )=6©6 ff )©6B TO BpeMA Kak Ha Ooulee NoHo (Ha 93%) 

Ay ———= MOJu@uUNpOBaHHOM o6pa3sue AITM ayxcop6- 

Puc. 2. Vsorepma agcopOuuu napa WHA BOI HECKOJIbKO Ooublie. ITO CBA3AHO C 

Bob Ha OOpasujax agpocua: /—Al, TEM, 4TO B MNepBOM CJIyuyae OCTaBlUaAcA JoO- 

-2—Alr,3—AlMu 4—AITM — crynHolt fa alcopOuHH BOLI MOBepXHOCTb 

KpeMHe3eMa J\erHpaTHpoBaHa, a BO BTOPOM 

clyuae CHJIbHO THApaTHpoBaHHasd {4aCTb MOBePXHOCTH KpeMHe3eMa, OCTaBIUIaA- 

cai He MoKppiroh rpynmamu Si(CHs)s, ocraerca elle ocrymHOH Ma MoJle- 

KYJI BObI, OOaWaioulux B HallleM pxAAY adcopOaToB HaHMeHbILIMMH pa3MepaMH. 

Hlostomy, XOTA oOulat MoBepXHOCTb, He NMoKpbirad rpynnamu Si(CHs)s, 
CoKpaTHJlaCb, ee CMOCOOHOCTh afcopOupoBaTb BOLY BBIpocua. 

V3 =sToro conocraBsieHHA BUAHO, 4YTO MOJMPUUMPOBaHHe MOBepXHOCTH Ha 
58% yMenbulaeT adcopOuHto MeTaHOula, OeH3o/1a HM rekcaHa cila6ee, ¥em acop6- 
HHIO BOI, B TO BPeMA Kak Oovlee MOIHOe MOAMUILMPOBaHHe IIPHBOAHT K pesKOMy 
YMCHbIUeHHIO aXcopOuUHH, B OCOOeHHOCTH OeH3ou1a. PesKoe cHHxKeHHe acop6- 
WH yrieBodopokoB mpescTaBiceT HHTepec HM IA XpoMaTorpaduyeckoro pa3- 
HeseHuA yrleBoXOpodHEIxX cMeceH [a30-aCOPOMMOHHbIM MeTOOM, KOTOPBIii 
OObIYHO MPpHMeHAeTCA JIMIUb WIA pasMeeHHA HHSWIMX yrieBoOpoqoB, NoTOMy 
YTO Gosee TAKELIC Y'IEBONOPOMbI alCopG6UpyioTcs CIHWIKOM CHIbHO. B cayuae 
CHJIbHO MOJMPHIMpPOBaHHOrO KpeMHeseMa aCOPOWMA Ooulee TAxKeNIX yrsie- 
BOJOPOAOB, BO-MepBbIX, SHAYHTCIbHO CHHM?KaeTCA H, BO-BTOPBIX, M30TepMa 
CTaHOBHTCA OH3KOH K JIMHEMHOH. ITO NOSBOMAeT CUBHHYTb PpaHully Mexy ra3o- 
aCOPOMHOHHBIM HM 1a30-2KHKOCTHBIM METOAOM B CTOPOHY GOoulee THKEIIX yruie- 
BOJOPOOB, COXPaHHB NpeuMyulecTBa OoJIbIOl XHMHYeCKH H TepMUYeCKH ycToH- 
YMBOH NOBepxHocTH. IIpu WouKHOM ycTpaHeHHH MOSaMuHOCTH MOANduUUpyio- 
WerO CJIOA BOSMOXKHO yacTcA OObEAMHUTh MpeHMyuiecTBa aycopOmHOHHOrO 
HM pacnpeeJHTeJIbHOrTO BapHaHTOB xpoMaTorpadun ra3os. 

MockoBcKHH YrocyapcTBeHHbIli yHHBepCHTeT Tloctymuso 
um. M. B. Jlomonocopa 11 VI 1959 
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Hoxnxagn Akagemun nayr CCCP 
1959. Tom 129, Ne 4 


PHSHTECKAA XHMHA 


M. JI. BETJIAPAH uw H. X. ABPHKOCOB 
MCCJIEMOBAHHE CHCTEMDI Bi,Te,—Bi,S, 


(IT pedcmaseneno axademuxom H. B. Tananaeeoim 20 VI 1959) 


B wacTosuee BpeMA Gobo MHTepec MpescraBseT ucceqOBaHHe Tpex 
Ooulee KOMNOHEHTHBIX CHCTEM C Ie/IbIO H3bICKAHHA HOBBIX MOJIYNPOBOAHHKOBBIX 
farepHasios. Hekoroppie XaJIbKOreHHAbI 9JIeEMeHTOB MATOM rpynmE TaOMMIUbI 
AeweeeBa HU TBeEpAbIe pacTBOPbI Ha UX OCHOBe yXKe HALIM MpHMeHeHHe B Tep- 
{ODJIEKTPHYeCKOH HM (hoTosIeKTpHYeCKOH TexuHuKe. Tak, HallpuMep, cybpuy 
MCMyTa IIPHMeHAeTCA B KayecTBe (oToconpoTuBeHHaA (1). B TepMoseKTpH- 
i@CKHX XOJIOMWIbHUKaX pH UCHMOb30Ba- 2 
(MM TeIMypuya BHuCMyTa OpI0 Jocruruyto 
HWKeHHe TemMepatypbl Ha 40° (?). 700 

VispecTHo, TO apieKTHBHOCTb TepMo- | | ee | 
JIEMEHTOB ITIPONOPIWHOHaJIbHa OTHOWICHHIO 600 SSA — 5p 
JIEKTPOMPOBOHOCTH K _ TeIWJIOMpOBOAHOCTH 1G eee 
eTBeH TepMomappl. Kak yka3prBal A. D. 
Jodie (°), 3TO OTHOLMICHHe MOXKHO YBEJIMYHTb i 
[IPH MUCHOJIb380BaHHH MHOFOKOMIIOHECHTHBIX : GQ 20 @ 6 8 0mr.% 
MCTeM, COCTOAULHX U3 TAXKEJIbIX ATOMOB. Bi.53 ———— 
lelicTBuTeIbHO, pH 3aMeHe- Teluypuya tir tionamea te 
MCMYTa TBePAbIMH pacTBOpaMH, OOpasylo- Cat, ici eRe te 
HHMUCA B cHcTeMax BieTes— BieSes u M. Amazopu 
3i2gTes— SbaTes, BCleqCTBHe YMeHbINeHHA 
‘eIJIONPOBOAHOCTH pellleTKH yJaJlocb 3HauH- 
JIbHO YBeIMYHTb a:pbeKTHBHOCTb TepMo3/ieMeHTOB (?,°). TepmossekTpnue- 
KHe CBOHCTBa ciaBoB cuctembl BieTes— BieSs He ucceqOBaHbl. 

Mmeetca pa6ora (°) 0 NOJBYXKHOCTH 3JIEKTPOHOB HM JbIPOK B MpHvieraioulel 
c TEMIYPHALY BUCMYyTa OG6lacTH WO KoHIeHTpauun 30 Mo.% BizSs. ABropamu 
aGOThI MpelMomaraerca CyulecTBOBaHNe TBepforo pacTBopa oT TeWMypuya 
suCMYyTa JO CoequHeHHA BieTeeS, KoTOpbie HMeIOT OMMHAKOBY1IO KPHCTaJIM4e- 
KYIO CTPYKTypy. 

B ofHot u3 paHHux pador (‘) MocTpoeHa WHarpaMMa COCTOAHHA CHCTeMbI 
3ieTes— BieSs (puc. 1). Ilo qaHHbmM aBropa, B 9TOH CUCTeMe CYUeCTByeT OHO 
oemuHeHHe BizTes -BieSs, o6pasyioulee SBTCEKTHKY C TeJJIypHOM BUCMyTA. 
WleyeT OTMeTHTb, 4TO B YKa3aHHOH paOoTe HCCeOBaHuA MPOBOAMIMCh Ha 
[eOTOXK2KCHHBIX, a CJIGNOBATeIbHO, HePaBHOBeCHbIX OOpa3ilax. OOpa3sopanue 
oewuHeHuaA BieTe2S, orpeyatoulero cocTaBy MpHpoAHOoro MuHepasia TeTpadu- 
(MTA, ABTOPOM paOoTbI oTpulaercs. 

Kpucrammueckat CTpyKTypa MMHepasla TeTpayMuMuTa MoxpoOno Uccule- 
jopaHa JI. Xaxkepom (°), KOTOpbIH MoKa3aJl, 4YTO TeTpayqMMHT uMeeT pOMOo- 
Ipuuecky!o CTpyKTypy c MapamMetpamu a = 11,31 A ua = 24°10’. B crpyx- 
‘ype TeTpaluMuTa XapaKTepHO CJIOHCTOe PaCOJOKeHHE ATOMOB BHCMYTA, TElI- 
lypa HM ceppl B NopsyKe Te — Bi — S — Bi — Te — Te— Bi — S... uT. J. 
XapakTepy cBx3ei MexKAy aTOMaMH OJHOrO CJIOX HM aTOMaMH MexKIYy CJlOAMH 
locBauleHa pa6dota (°). 
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Llenbio nacTosuel paOoTn ObiuI0 MpoBepuTb AHarpaMMy COCTOAHHA eae 
Bi,Tes— BieSs Ha paBHOBeCHBIX CllvlaBax, a TaK?Ke HCCJe2OBaTb HeKOTOPBIe 


(busuuecKHe CBOHCTBA CIIJIaBOB. 


O6pa3upl JJId UCCMIELOBaHHA MPHTOTOBJAJHCb CHIaBJIGHHe€M BHCMYTa, TeCJI- 
Jiypa MW Cepbl B HY2KHOM COOTHOIICHHU B JBAKYHPOBAHHbIX KBaPIMEBbIX aMIlyJiax. 


o © €@ 60 60 100 bec. % 


750 


700 


: |» 


500 e 
0 BH 6 G0 6H Clmnor% 
BiTe, Bi, S, 


Pue. 2. JIvarpammMa cocTosHHa CHCTeMBI 
BigTes — BizSg m0 Hamam aHHEIM: J — 
OCTaHOBKH Ha TepMorpaMMax, 2 — JIByXx- 
(pasHble CMMaBbI; CBeTJIbIe KPyXOUKH — 
OWHOasHbIe CIMVJIaBbI 


MOCTpoOeH IIO pe3yJIbTaTaM 3aNMCH KPUBbIX OXJlaxKJeCHHA, 


Tenyp uM cepa ounUaHcb MyTeM JBYX- 
KpaTHoli MeperoHKH B Bakyyne. Ilo JaH- 
HBIM CII€KTPpasIbHOrO aHaJlH3a, B BHCMY- 
Te cojlepxajocb Menee 0,0005% Ag u 
Sb, menee 0,001% Fe, Si, Cu, As} 
0,015% Mg u Pb; B Termype — MeHee 
0;0001 % Cu,» Ag; As, «Bi, Sb; B cepes | 
menee 0,0001% Al u Fe, menee 0,001% 
Mg u mMenee 0,01% As, Jka MocTuxe- 
HHA PaBHOBeCHOrO COCTOAHHA MouyueH- 
Hbl€ ClwlaBbl MOABepraucb JVIHTeJIbHOMY 
oTxury. Temmepatypa oTKura Oblla BbI- 
6pana paBHol 530° qx CmluIaBOB, Gora- 
TbIX TeJWIYPHAOM BucMyTa, u 580° AIA 
cllaBoB, coylepxKanlux Oomee 50 mow. % 
BieSs. Tlocue oTmaura CiaBbl 3aKaJlAJIMCb 
Ha Boslyxe. 

TepmuyeckHi aHasiM3 TpoBoqMJIcA Ha 
nupomerpe H. C. Kypuakospa. B Kka- 
yecTBe 9TaIoHa WIA AuddepenuMasb- 
HOM TepMoMapbl GbiJI BbIOpaH TBepAbI 
pacrBop, cogxepxamni 80 mo.% SnTe 
u 20 mon.% GeTe. JIukpunyc 651 
couuayc — KPMBbIxX 


HarpeBaHuA PaBHOBeCHbIX ciiaBpoB. J[MarpamMMa cocTosHUA cucTembI BizTe;— 
BieSs mpuBeyeHa ua puc. 2. B sro cucreme oOpa3yerTca ,ofHa MpoMexkyTou- 


Had (pasa C OOAaCTbIO IIPOTAXKeHHOCTH 


mpH 530°, ycraHoBJeHHOH Mo JaHHbIM Bi,Te,S 
MHKPOCTpyKTYPpHOrO = aHavIu3a OT py t 

pocTpykTyp ; wbbjepad | on cn 
cocTaBa, OTBeualOlero CoeqHHeHHIO 


BizTeeS (33,3 mom. % BizSs) q0 39 Mon. % 
BieSs. Ora dasa WiaBHTCA C OTKDpbI- 
TbIM MaKCHMYMOM IIpH TemmepatType 
625,5°. CocTaB MaKCHMyMa HE€CKOJIbKO 
OTKJIOHACTCA OT CTeXHOMeTPHYeCKOoroO 
cocTaBa coequHeHHA BieTe2xS B crTo- 
pouy Oombmux KoHIenTpauuli BieSs u 
MO JaHHbIM TepMHYeCKOrO aHawiu3a 
oTBeYaeT CocTaBy cmuiaBa c 35 mow.% 


BieSs. OrkioHeHHe MaKCHMyMa Ha 
WuMarpaMMe WiaBKocTH oT cocTaBa 
coequHeHua BieTexS noyrBepxyaer- GO 80 1 mon.% 


CA HCCJIEMOBAaHHeEM MUKPOCTPYKTYPbI. 
JIMTOH Cn1aB, OTBeYaIONHA 0 CocTaBy 
CoequHennto BieTesS, 6p WByxdasHHM. 
CrpyktTypa 2Toro cMmaBa cocTosla u3 
Ne€pBHYHO BHIAeIMBUINXCA KPHCTAJIJIOB 


Bi,Te, BinS, 


Puc. 3. OmexrpuueckHe cBolicTBa cnwaBoB 
cuctemp! BieTes — BieSs 


(basbl, JlexKatleli B Cpequeli uaCTH CHCTeMbI, H SBTCKTUKU, OOPas0BaHHO 93TOL 
(paso C TBEPAbIM pacTBOpoM Ha OCHOBe coequHeHUSA Bi2Tes. Tlocae .autTenbuore 
oTKura pH 530° stor cmmaB cram ofHocasHbim. TBepdpili pacrBop Ha OCHOBE 
coequnenua BieTeeS o6pa3yer [Be SBTeEKTHKH: C TBEPAbIM pacTBOPOM Ha OCHOBE 
TeIypuya BUCMyTa Hu Cc cyabuyom Bucmyta. Ileppaa sBrekTuKa J@KUT pH 
KonleHTpaltuH 6 Mon. % BieSs u naaBurca mpH Temtepatype 581°; Bropaa 
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BTCKTHKa — OUeHb OM3KO K OfHOasHOli OOacTH TBepforo pacTBopa Ha OCc- 
HoBe CoequHenua BieTeeS, a umenno 40 mow.% BieSs, u miaBures pu Temme- 
parype 622°. Ha ocuose tes1ypugta Bucmyta TBepzBili pacTBop mpocrupaerca 
mpH 930° no 4 Mon. % BieSs. Takum o6pa3om, pe3y.IbTaTbI Halero ucceloBaHHA 
He NOATBepAMJIM HaJIH4HA TBeploro pacTBopa M@xKJLyY coeqMHeHHAMNU BizTes: 
wu BieTesS, kak 9To mpeqnonaranoch B paoote (°). 

Tpepaili pacrBop Ha ocHoBe cysbbuya BUCMyTa oOHapyxKen He Obit. Ogua- 

KO CIWlaBbl ObIJIM HCCIeAOBaHbI TObKO JO KontenTpawuu 98 moa.% BieSs- 
OTOT ciwlaB, Kak JIMTOM TaK M OTOXKKeHHBI, Obul 7Byxda3ubim. Ha nepBuyHo: 
BbIACIMBIUMXCA KpucTatwiax asp BieSs He 
ObWIO 3aMeTHO JeHIpHAHO HKBalMH, TO nas 
TOBOPHT HOO 00 OTCyTCTBHH, IH60 06 oueHB hafman? — 
MaJIOM KOHIeHTpalluH’ TBephoro pacTBopa Ha 0 
OCHOBe CyJIbuya BUCMYTa. 60 | 

Bp H38MepeHbI 9dJICKTPOMPOBOAHOCTh Hi | 


TeEPMOSICKTPOABUAYWlaA CHJIa cMwIaBoB MocsIe & 
oraxura (pac. 3). B rBepmerx pacrBopax Ha # 2 4 60 m0.2.% 
OcHoBe CoequHeHHH BieTes u BieTezS suex- Bi,Te, Bi2S, 


TPOMPOBORHOCTh YMeHbIUIaeTCH C YBeHYeHHEM 

KOHUWeHTpalluu cylb@usa BucmyTa. TepMmMo- Puc. 4. Muxporsepzocts 'cnaa- 
ZIEKTPOXBMXKYULaA Cua MO aOCOJOTHOH Be- Bop cuctembi BieTes — BieSs 

JIMUMHE COOTBETCTBEHHO pacteT. TBepypilit pa- 

CTBOPp Ha OCHOBe CoeqHHeHHA BieTes uMeeT NOJOMKUTEIbHLIN THM MpoBodu- 
MOCTH, Ha OCHOBe CoeqMHeHHA BieTesS — orputlateibubit Tun. YMenbllenve 
9JIEKTPONPOBOHOCTH WH COOTBeETCTBEHHOe YBeHYCHHE TePMOIIEKTPOABURKy- 
WleH CHJIbI 110 Mepe yBesJIMUeHHA COdepxKaHHA cysbdpusa BUCMyTa B TBepJIbIX 
pacTBopaxX na ocHoBe coequHeHHu BieTes nu BieTezS o6ycuoBmeHO, Mo- 
BHJHMOMY, YMeCHbINeCHHeEM MOJBH2XXHOCTH HOCHTeJleH TOKa IIpH OTKJIOHeHHH 
cocTaBa CllJlaBOB OT CTeXHOMeTpPHH. 

Ha kKpuBol 3aBHCHMOCTH MHKPOTBePOCTH CIaBOB OT CocTaBa, IpHBeeH- 
HOW Ha pic. 4, TakKe BbIABJIAIOTCA PpaHHllbl TBepAOrO pacTBopa B CpesHek 4ac- 
TH CHCTeMbI. CniaB, oTBeyaroluluh coctaBy BieTexzS uMeeT MHHHMAJIbHY!0 TBep- 
WOCTb, YTO MOMTBepxKaer cyecTBRoBaHHe coeqMHeHUA BieTeeS. 

Bb mpoBeqeH peHTreHOCTpyKTYpHbIM aHasmus [coequHeHuA BieTe2S. 

PentreHorpamMMa Opbilla CHATa B KaMepe JleOan—lIepepa Ha xee3HOM 
vsiyyennn. Tlomyuennpie 3HayeHHA MapamMerpos pemerKu a = 10,1 Au a= 
= 24°,8’ Ww WHTeHCHBHOCTH JIMHHM XOpoOllo corsacyloTcA Cc JHTepaTyPHbIMK 
JaHHBIMH WIA MMHepada TeTpayumuta (°). 


Wucrutyt merannypruu um. A. A. Balikopa Ilocrynuso 
Akayemuu HayK CCCP 20 VI 1959 
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ctronics, 1, 2, 218 (1955). * A. ®.Uopope,C. B. Atpanerauu uap., AH, 106, 
Ne 6, 981 (1956). *#C.C.CuuHauu, I. H. Topyzakosa, KTO, 26, B. 10, 2399 
(1956). 5 E. A. Koaeuxo, JIC. Ctuap6aunc, Coopu. Ilonynpopoqnuku B HaykKe 
M TexHuke, 2, Haq. AH CCCP, 1958, erp. 233. ®C.B.Atpanerauuyu, B. A. Eou- 
MOBa 4H gp., KT®, 27, B. 9, 2167 (1957). 7M. Amadori, Gazz. chim. Ital., 48, 
Parte II, 42 (1918). ®D. Harker, Zs. Kristallogr., 89, 175 (1934). ° C. B. Aitpa- 
netauu, b. A. E@umosa, KT®, 28, B. 8, 1768 (1958). 
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Jlokzann Axagemuu nayrk CCCP 
1959. Tom 129, Ne 1 


PH3HYECKAA XHMHA 


A. A. BAXMPEB uw II. &. KOMHCCAPOB * 
BAKYYMHAS FASOBASH XPOMATOFPAGHA 
(ITpedcmaeaexo axademuxom M. M. y6ununom 16 VI 1959) 


B ony6.1MKOBaHHbIX paOoTax No ras0Bol xpomaTorpaduy (1,7) pexomenyyer- 
CA Ha BbIXOe rasa H3 XpOMaTOrpa*uyecKoH KOJIOHKH CO3aBaTb BaKYYyM JIA 
oOecneyeHuA Mepenafa WaBJIeHHA Ha ee KOHIWax, HeEOOXouMOrO AA Mpeojo- 
JICHHA COMPOTHBJIEHHA COA COpOeEHTa NOTOKY Ta3a-HOCHTeJIA, a TaKxKe (pH pas- 
A@JICHHH BbICOKOKHMAMLUX BeULeCTB) JIA IpeOTBpallleHHA KOHJeHCallHH Wecop6u- 
PYIOUUXCA BelleCTB B KaMepe (uKCHpyroulero MpHOopa. Heo6xofMMocTb Cco- 


———s 
H @opbakyymnom 
rad 


Puc. 1. XpomarorpadwyuecKkan yCTaHOBKa JIA 3JIKOCHTHOFO aHaJiH- 
3a Tas0B MpH MOHMKeHHEIX JaBeHHax: I, I’ — peomeTpH; 2, 
3 — ManHometppl; 4 — Oaiinacuplit Josatop; 5 — xpomatorpaduue- 
cKas KONOHKa Cc pyOallikoi; 6 — dpuKcupylouj“i mpHOop no Tenuo- 
mpopoguoctu tuna TOYK-21; 7 — camonuulyuwMh mNoTeHWuMoMeTp 
Tuna KBT/1; 8 — manocrat KaptesHana; 9 — cdop6an0H 


3]aHHA Tepenala aBJieHHA Ha KOHIaX KOJIOHKH BO3HHKaeT OCOOeCHHO 4acTO 
B pacipeqeHTebHOH XpoMaTorpaduu, TpeOyrollleli MPHMeHeEHHA JJIMHHBIX, y3- 
KHX KOJIOHOK H CopOeHTOB Cobol AucnepcuocTu. Uae Bcero Tako mepenay 
¢o03aeTCA NYTeM MOBbIMeHHA WaBsIeHHA Taza-HOCHTeJIA Ha BXOJle eFO B KOJIOHKY 
H pexke — Ha BbIxoJe. B WHTHPOBaHHBIX PaOoTax OOpallaeTcd BHHMaHHe Ha 
HeEOOXOHMOCTb BBEJeCHHA MOMpaBKH Ha OOYCJIOBIEHHOe STHM Mepelayom u3Me- 
HeHve ylep2kuBaemoro oObema no copmyvie JKemca u Maprtuna (*), Ho He 
MelaeTcA HMKaKHX BbIBOJOB B OTHOWICHHH BJIMAHHA aOCOJIOTHOH BeIMUHHBI 
aBJIeHHA BHYTPH KOJIOHKH Ha yep2xKuBaeMbIi OObeM, BLICOTY H WMPHHY nuKa 
Ha BbIXOHOH KpHBOH. Ham ucceloBaHuA WOKasbIBalOT, YTO 9TO BIHAHHe 
MOXE€T ObITb BECbMa 3HAYHMTEJIbHEIM; €FO MOXKHO PaClleHMBaTb KaK MOJIOXKUTEIb- 
HOe, NOCKOJIbKY NOHWKeHHe TaBJIeHHA B KOJIOHKE BUIeYeT 3a COOOM pesKoe Co- 
KpallleHHe MpOAOMKUTEIBHOCTH Mpolecca pasJeseHuA WU B TO Ke BPeMA NOBBI- 
iaeT ero 9dideKTHBHOCT. 

MetoAuka 9kcnepuMeura. B kouonxe (cm. puc. 1) co3zaBa- 
JiaCb MIOCTOAHHAA TeMMepaTypa MyTeM MpomycKaHHA BOLI M3 TepMocTaTa ue- 


* B BbIMOIHeHHH MepBOHauaIbHbIX SKCMepHMeHTOB yyacTBoBad JI. I. JlesKos 
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3 pyOamky. Ilopoporom KpaHos osaTopa (4), ucceqyembmi ras mpomycKau- 

H3 TasoMeTpa yepe3 MEQHbIM 3MeeCBHK LO3aTOpa, OObeM KOTOPOrO Ob TOUHO 
MepeH 3apaHee, B JIOBYUIKY C CYXHM JIbJOM B alleToHe (Ha PHCYHKe JIOByIIKa 
MOKa3aHa). SaTeM KpaHbl MOBOpayHBasHCb Ha 180° un oroOpaHHasd mpoba Ha- 
aBJIAaCb B KOJIOHKY MOTOKOM rasa-HOCHTeIA (a30Ta). JLosarop TepmMoctTaTH- 
BaJICA pH TOM Ke TeMNepatype, YTO H KOMOHKa. CkopocTb MoTOKa a30Ta Ha 
one W Ha BbIXOJle IpeqBapUTEIbHO YCTaHaBJIMBaslaCh MO MOKa3aHHAM PeOMeT- 
B C MOMOULbIO Mpocteliliero MaHocTaTa 


“NeuHaJIbHOro MaHocTata KapTesuauHa, pa- % 
raiouweroO TOJbKO MpH MOHHKECHHBIX aBuJle- 400, 


ax. IIpeqpapuTenbHo ycTaHaBJIMBaJUCb 

HY2KHOM YPOBHe J\aBJIeHHe B KOJIOHKe U 
JeBoe MOMOKeHMe Mepa eamonucua. C Mo- 
HTa BIYCKa UCC/IeqyeMoro ©ra3a B KOJIOHKY 
GHHaJICA Mpomecc MpOABJIGEHHA XPOMAaTO- a 10 19 = 20 MU. 
AMMbI IPH 3aJaHHbIX MapaMeTpaxX OIIbITa, ¢{——>- 
€. TeMlepaType, CKOPOCTH MOTOKA a30TA, = pyc 9. Bausune nonmKeHHA Japme- 
BICHHH H BeMUMHE MpoOb! UCCeEMYeMOrO ya B KoNOHKe Ha BbIXO H-CyTaHa: 
3a; XPOMATOrpaMMbI 3aNHCbIBaJIHCb Ha _ B Koopgnunatax C, t. a—P=176 M; 
arpaMMHOH sleHTe caMomuulyuyero NoTeH- © — 237 MM, 6—351 mM, e — 768 mM 
OMETPa IIPH pa3JIHUHbIX aBJIGHHAX BHYTPH 
JIOHKH H NMOCTOAHCTBE ApyrHxX NWapaMeTpoB OIMIbITAa. Ilo rpatyHpOBOFHOMY 
a@UuKY NoKa3saHHA CaMOnMMCla MepeCuMTbIBaJIHMCb Ha KOHILeHTpallHyo. 

Pes3syapbrarTu. Ha puc.2u 3 npescraBJeHb! BbIXOMHbIe KPUBble H-OyTa- 
|, HOY YeHHbIe IPH PasHbIX LaBJIeHHAX, B KoopAuHaTax C,tuC,V, rye C — Bpr- 
WHat KOHWeHTpatua, ¢ — Bpema u V — oObem a3074, IIponyuleHHOro Yepes Ko- 
HKY 3a Bpema ¢. [locrosHHple MapaMeTPbI ONbITa: akcopOeHT — CuIMKarelb, 

eMCK c mnonepeyHHKoM 3epeH 0,25— 
‘% 0,5 MM, KosloHKa 2 X 40 cM; cKopocTb 

400 ; nlotoKa Ha BbIxoze 20 ma/MuH; Temme- 
paTypa KOJIOHKH H JlosaTopa (TepMmocTa- 
ta) 70-L0,01°; o6bem mpo6bl moxaBae- 
Moro B KOJIOHKY H3 O3aTOpa KOHIL. 
6yTaHa OKOJIO 2 Mul. M3 puc. 24 3 BuAHO, 
HaCKOJIbKO Pe3KO YMeHbINaeTCA BpPeMaA 
BbIXOJla OYTaHa H3 KOJIOHKH MU BO3pacTa- 
€T BbIXOJ[HaH KOHILCHTPallHA Ip YMeHb- 
IWe€HHH JaBJIGeHHA BHYTPH KOJIOHKH. 

AuawloruuHbl adpdekT HaOsroqaca 
Wa pxAjla Tas0BbIX HW XHAKUX cMmecel. 
Ha puc. 4 npecTaBJIeHbI BbIXOJHbIe 
KpuBble CMeCH H-OyTaHa HW f-6yTHJIeHAa 
IIpH MOHW2KeHHOM H aTMocdepHoM JaB- 
ic. 3. Bavauve nonwKeHua fapienua B JICHHAX B KOJIOHKe. I]apaMmerpbI Te xe, 
NOHKE Ha BbIXON H-OyTaHa B KOOpAMHa- yTO HB ONbITaX puc. 2u3. YcKopenue 
pc. see Seat ares Te Ke, BbIXOa aCopOHpoBaHHbIX BeULeCTB C 
MOHHMKEHHeEM JlaBJICHHA MbI OObACHACM 
MIPOMOpIHOHAJIbHBIM Pac peHHeM rasa- 
CHTeIA BHYTPH KOJIOHKH HM OOYCJICBJICHHbIM 3THM (aKTOPOM YBeJIHYeHHeM 
OpOcTH NOTOKa [a3a-HOCHTeJIA CKBO3b CJIOH COpOeHTa, YTO MOXKHO ObWIO He- 
CpeCTBeHHO HaOvl0aTb MO YBeIMYeHHIO MOKa3aHHi peometpa J’, u3Me- 
HOULerO CKOPOCTb MOTOKa BHYTPH (HIM Y BbIXOJ{a) KOJIOHKH. 

V3mMepeHua 9TOM CKOPOCTH G2 NPH pasJIMUHbIX TaBJICHHAX BHYTPH KOJIOHKH 
2 HW MOCTOAHHBIX CKOPOCTH NOTOKa G1 HW JaBueHHu Pi Ha BxoJe MoKasaJH, 
O M@KJyY 9ITHMH BeJIMYHHAMM UMECTCA OOPATHONPONOPUHOHAbHaA 3aBHCH- 
CTb, BbITeKatoujad u3 3akoHa Bolts — Mapuorta: 

ES een (1) 
Ae Py 
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WJ 

aos (: 
IP 

VszpectHo, TO CKOPOCTb NepeABYWXKeHHA afCOPOUHOHHOH 3OHbI OMpeyesaerTC 

43 ypaBHenus (’,°): 


om) 


ene ( 
rae W — cKopocTb MepeXBuxKeHHA 30HbI MO coIO atcopOenta, T — Kooga 
went afcop6uuu, L — uimMHa clos, t — BpeMA, B TeyeHHe KOTOPOrO 30H 
IIpOXOJMT MO BCeMY CJIOIO, T. €. BPeMA OMIbIT 

() 4g YJIM BPeCMA BbIXOsa. 
IloqcTaBuB B 3TO ypaBHeHHe 3HayeHHe ¢ 


8 e 
u3 (popMyvibt (2), Halijem BpeMA BBIxofa 7: 
tes i De (- 
6 Beauunua I mponopuuonalbHa’ yepxKuBa 
MoMy OObeMY Vyaxc) YTO BbITeKaeT H3 YpPpal 
HeHHaA (8): . 
Tr pat yiy ONES ( 
4 a are ae. 


F OWHaKO, Kak 9TO BHHO H3 puc.2u 3, yepxl 
BaeMbIi OObeM H3MCHACTCA OUCH HE3HAUUTEJIBE 
C NOHMKeHHeM jlaBJeHHA. TlosTomy, Kak 
g  cileQoBalO oxkusaTb, BeMunHa T TakxKe mpa 
THYeCKH HE 3aBHCHT OT aBeHuA. CrelcTBHe 
3TOTO ABJIAeTCH MocToAHCTBO ueHa TL/K 
ypaBHenun (4) H NpAMOMpOMOpUnoOHabHaA 38 
BHCHMOCTb BpeMeHH BbIxXoJa ¢ oT JaBsenua F 
BpixoHble KPHBbIe Ha pic. 2 CBUJeTeJIbCTBY 
TaK2Ke O TOM, UTO IPH MOHWKeHHH JaBJeHHA 
Puc. 4. Brixoguie kpuppie cmecu .KOJOHKE B Mpesesax 768—176 mM nowyuMpo’ 
x-Oytana (/) u 8-GyrHnena(2)mpH WuKa OyTana AV), (Ha MOJIOBMHE BbICOThI), BbIP 
NOHMWKEHHOM HM aTMOC(pepHOM WaB-  KeHHAA B eAMHHWAaX oOObeMa (AV:), = a2hi 
WeHUAX B KOMOHKe. CKOpocTb T10- TipaKTW¥ecKH He H3MeHAeTCA, TOra Kak BI 
ToKa Ha Bxoge 45 mui/muy. Coor- 
HOLICHHe KOMMOHeHTOB B cmecu 1:1  %OMHAA KOHMeHTpaliud .C,,! Bospactaer (Becm 

3HAUHTeIbHO. 

TIoka 3a HeMOCTaTKOM 9KCMePHMeHTaJIbHOrO MaTepHasia elle TpyAHO Ja 
JOCTaTOUHO CTporoe TeopeTHyecKoe OOOCHOBaHHe AaHHOMy ABMeHUIO. Ilo-Buy 
MOMY, MOCTOAHCTBO INHPHHbI MOsOChI 3eCb CBA3A@HO C TeM, YTO HMeeT MEC 
MOCTOAHCTBO COOTHOWICHHA KOSPHUMEHTAa MpoAObHOH Auddy3uu D k cKopc 
TH NloTOKa Ge (°) pH H3MeHeHHH aBJIeHHA B yKa3aHHOH o6macTH. Uto Kac 
eTCA YBCIMYCHHA BbIXOJHOH KOHWeHTpaluH C,,, TO, MOCKOMbKY MOJIyWHpoO’ 
He H3MeHAeTCA, yBemMueHHe C,, HE ABJIAETCH Pe3YJIbTATOM CxKATHA XpOMaTOrp 
(PH4eCKOH 3OHbI, OCOOeEHHO Pe3KO BbIPa2%KeHHOFO B C/yYae MOBHILNICHHA Temiep 
Typbl. BnowHe Bo3MOxKHO, YTO KOHICHTPalluA YBeMUYMBaeTCA 3a C¥YeT YMeH 
IN€HHA MOJIAPHOH JOJIM Ta3a-HOCHTeIA Mp paspexeHHH B TOT MOMEeHT, KOr) 


alcopOupoBanHoe BelllecTBO JecopOupyeTcH u3 KOJOHKH (cM. (+), crp. 27 
HayuHo-nccmenoBaTesbCKHit MHCTHTYT XHMUH Toctynuso 
mpH ToppKoBcKoM rocyapcTBeHHOM yHHBepcHuTeTe 15 VI 1959 
um. H. VW. Jlo6auescKxoro 


UMTHMPOBAHHAS JIMTEPATYPA 
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Hokuaner Akanemun nayr CCCP 
1959. Tom 129, Ne 1 


| ®PHSHYECKAA XHMUA 


O. B. HCAEB, JI. A. MAPFOJIMC vu HW. C. CASOHOBA 


0 MEXAHH3ME OKHMCJIEHHS MPONMJIEHA B AKPOJIEMH 
HA 3AKHCHOMEJIHOM KATAJIM3ATOPE 


(ITpedcmaszexo axademuxom II. A. Pe6uxdepom 19 VI 1959) 


B mocmequee BpeMA MeTOXOM MeYeHbIX ATOMOB BbIACHEHBI CTaIMiHble CXeMbI 
e€KOTOPHIX PeaKUMH KaTaJIMTMYeCKOrO OKHCJIeHHA yruieBoxopoyos (1). OKxa3a- 
OCb, UTO MPH OKHCJICHHH STHJIEHa B OKHCb STHJIeHa Ha CepeOpe, MponuvieHa B 
JbMeruAbl (alletabAeru u PopMaiberul) Ha MATHOKMCH BaHaMA, PeakIHH 
OpasoBaHuA aJlberuoB, OKMCH STHMeHa MH YyrvieKHCOrO rasa MpoTeKaloT M0 
(e3aBHCHMBIM TapaJIeJIbHbIM HallpaBJIeHHAM Yepe3 HeCTOMKHUe MpoMexyToY- 
Ble MpoOAykTs!. AKpowleHH OouJlee peakUMOHHOCHOCOOHOe CoeHHeHHe, 4eM 
‘ACBILLCHHbIe aJIbervAbl HW OKHCb 3THIeHAa. ITo- Oita, 

TOMY B YCJIOBHAX OKHCJIMTeIbHOrO Mpolkecca ee 
KPOJICHH MOXKeT JIerKO OKHCJIATbCA HW MPpaTb 50-10 
YULCCTBEHHYIO POJlb B peaKUMH oOpa3s0BaHHua 
Tekucsoro ra3a. 

B smurepatype oTcyTcTBy!oT paOorTbl, MocBA- 
CHHbI€ H3YYeHHIO MeXaHH3Ma OKHCJIeHHA 
[pomwieHa B akpowieHH. Ha oCHOBaHHH KHHe- 
WUeCKHX H3MepeHHH HaMH PaHee Oblwia Mmpel- 
[OKeHA NapaJVJIeJIbHO-MOCeENOBATe/IbHAaH CXeMa 
Toro mpouecca (7). Llembio HacToAlero ucce- 
(OBaHHA ABJIAIOCb YCTAHOBJIeHHE IpaBHJIbHOCTH 
TOH CX@€Mbl C TMOMOI[bIO MeTOJa MeUeHbIX 10 Gu cek 
TOMOB. 2 

TIponusien, MevenHbiit pagquoyriepofom, Obi j a <Opeaneons ee 
lolyueH NeruAparal{vel Ms0NpomMJoBoro CMMP- 96, % or BpemeHu KoHTaKTa mpu 
a Ha OKMCM amiomuHua mpu 400° c mocweqyto- oKucnenuu cmecu mponuaena c 
leli OWHCTKOH ero OT MpHMeceli aberuqoB,  K¥CAopogom u asorom (396°): aK- 
(bHpoB MU HelpopearupoBaBiero cuupta. Meye- POwiina (1) @ COs (2) Ha kaTa- 

= masatope 1,0% Cu Ha SiC; akpo- 
BI | TIPONWJIeH CMeIIMBasICd C AKDPOJIEHHOM,  yeyua (3) 1 COs (4) Ha KaTanu3a- 
30TOM HM KHCJIOpoRoM B CooTHoUeHuH 17% CsHe, rope 0,1% Cu Ha SiC 
r 5 fo 3,5% akpomenna u 8,5% On. 

TIpomecc okucleHua u3y4ascA B LMHaMMYecKOol (*) yCTaHOBKe pH aTMo- 
tbepHoM JaBeHHH Ha AByx oOpasilax KaTau3atopa (0,1% Cu ua SiC u 1,0% 
tu Ha SiC). B mpomykTax peak OlpedeiaJIMCb KOHIeEHTpaluu akposleuHa 
JPOMH-O6poMaTHbIM MeTOJOM, NpomuseHa M yruieKuCJIorO rasa — Ha rasoaHa- 
m3atope BTW. PaquoakTuBHocTb yruieKHCuloro rasa HM MpOnWieHa, OKHCJIeH- 
oro Oo COz, olpehesAsacb MyTeM H3MepeHHA MpellapaToB yruiekucsoro OapuA 
[a TOPILOBOM CYeTYHKe CO CJIOAHbIM OKOMIKOM, a paqMOaKTHBHOCTb akpouJleHHa 
Mpeleiasach B BUe ocayKka 2,4-WuHuTpodenuJruspasona. Pacuer yieJbHbIx 
aMOaKTHBHOCTeH (HMII/MHH -MP) OCaXKOB MpOMSBOAMJICH C YYeTOM CaMOIIOrJIO- 
[eHHA B CyI0e MO KaJIMOpOBOUHbIM KpHBbIM WIA BaCOs u ruypasona akpouienua. 
JeNbubIe PalWOaKTHBHOCTH THApasoHOB akpoueHHa (’axp) BbIpParxKalMCb B 
JlelbHol patuoakTuBHocTtu BaCOs (Gaxp), MIX YerO HCHOMb30BaIIOCb COOTHO- 
THO Mian =O ew iapasone-olipace, tue. Mi— MOJIEKYJAPHBIM Bec. 
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Ha puc. 1 mpuBegenbl KpuBbIe BbIXOJa aKpOJeHHa MU YIeKHCOrO rasa B 
3aBHCHMOCTH OT BPe€Me€HH KOHTAKTa Ha KaTasIM3aTopax, CofepKalllux 0,lu 1% 
Mel Ha KapOopyHye IPH OKHCJIEHHM CMeCH CJ1eQYIOUlero COCTaBa: 17% CsHe; 
8,5% Oz; 74,5% Ne. 

Kak BHHO H3 puc. 1, c yBeIHYeHWeM BPeMeHH KOHTAaKTAa JO 2 ceK. BbIXOL 
akpOJIeHHa HM YTJIeKHCOrO Taga OMHOBPeMeHHO BOSpacTaeT, YTO YKa3bIBaecT Ha 
MapasWwIeIbHOe MpoTeKaHe peakunii UX oOpas0BaHuA. CooTHolleHHe KHHeTH= 
YeCKHX KPHBbIX OOPpas0BaHHA akpOseHHa HM YIvIeKMCMOrO Tasa 3aBHCHT OT CO- 
cTapa KaTaJIM3aTopa: C YBe@IM4YeHHeM KOHIeHTpallHH MeM Ha HOCHTee BbIXO] 
akposleHHa YMeHbUaeTCA, a JBYOKHCH yrueposa 
Bo3pacraeT, YTO YKa3blIBaeT Ha aJibHellee OKHC- 
JleHHe akposleHHa B YIVIeKHCJIbIM a3. 

Ha puc. 2 mpeqcTaBeHbI KHHETHYeCKHe KPHBBbIC 
Z ; OKHCJI@HHA CMeCH MpomwieHa, aKpOJleHHa, KHCJOpo- 
ya WM a30Ta Ha TeX *%e oOOpa3iaX KaTaJlu3zaTopa. 
C BospacraHHeM BPeMeHH KOHTaKTa KOHIeHTpaluA 
aKposleuHa MaflaeT, a yrvieKuCJIoro [fa3a YBeJIMUH= 
paetca. IIpH oOKuCIeHHH MponHJieH-aKpOJIeHHOBOM 
a sect CO CMeCH YBeJIHYeHHe KOHIeHTpallHd MeqH Ha HOCHTE- 
Wa B ase om spemeun, er, © OAHOM ClODOHE) Oe ee yrsleKUCJIOrO 
KOHTakta mpH okuenenun Ta3a (KaK 9TO HMeJO MeCTO H Ip OKUCeHHH YHCTOFO 
cMecH Mpomuena Hu akpo- [pommuseHa), a C ApyroH — He BJIMAeT Ha CKOPOCTb 
Soe eee fae, Mpespanienitt wkpOMeH 
Hay Katanusatopama 0,1 # a puc. 3 MpHBeqeHa 3aBHCHMOCTb Yy/eJIbHbIX 
1,0% Cu na Sic, 2—CO, PaMHOaKTHBHOCTeH akpoJleHHa H ABYOKUCH yrueposa 
Haw KaTausatopom 0,1% OT BPCMe€HH KOHTAaKTa Ha KaTaJIM3aTope, COAep2kallleM 
eee hee Han 0,1% Cu na Kap6opyHye. Ylebuble paHoakTHBHO- 

oe CTH akposleuHa H COz BospacTaloT CO BpeMeHeM KOH- 
; TakTa. YjlebHad paHOaKTHBHOCTb JBYOKHCH yTvle- 
pola Ooublle COOTBETCTBYIOWerO 3HAYCHHA YJleIbHOH PakMOaKTHBHOCTH aKpo- 
JieHHa, HO MeHbIe YebHOM padMoaKTHBHOCTH Mpomuiena (cM. puc. 3). Ec- 
JM Obl yruieKucJibld ra3 HU aKpOJeHH OOpa3OBbIBaJIMCb H3 MpOMuseHa He3aBH. 
CHMO, TO yJeIbHadt PalWoaKTHBHOCTb COz2 paBHA- 
Jacb Obl YebHOH pakuoaKTHBHOCTH Npomusiena. 
IIpoMexyTouHoe 3HayeHHe YKa3biBaeT Ha MpaBHiIb- 60 
HOCTh NpeQNONOKeHHA MapasJe/IbHO-MOCJeQOBa- 
TeJIbHOH CX€Mbl OKHCJIeHHA MponueHa Ha Cu2O. 40 
M3 WaHHbiX, IpHBeeHHbIX Ha PHC. 3, MOXKHO TakKe 
ClelaTb BbIBO O TOM, YTO AOJIA MocIeOBaTebHOFO 
mpotlecca Ooubule JOMH NapadieIbHOrO, TaK Kak 
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Oc.H, = %co, 

co, arp } Puc. 3. S3aBucumocTb yJeub- 

HbIX PalHOaKTHBHOCTeH akKPpo- 

Vintepecho O6biJIO COMOCTaBUTb CKOPOCTH? O6paso- eHuHa (/) mM AByoKHCH yrue- 

BaHHA HM paciafa akposlewHa Bo BpeMa Mpomecca. POA (2) oT BpeMeHH KOHTaKTS 

C 9ToH Lembo B WaHHOli paOoTe HCMOMb30BaH KHHe- i ans %Cuna sic i 
THYe€CKHH U3OTOMHbIM Mero (?), C MOMOLIbIO KOTO- 

poro Opi pacCYHTaHbI cKopocTH o6pa3oBaHua (Wi) wu pacnana (W2) axKpo- 

JleMHa, a TakxKe CKOpocTu oOpasoBaHua COez uz mponuaena (W,) 4 akposen: 


Ha (W 3) Mo ceqyiOlluM ypaBHeHHsaM: 


dtcu0  (4c,H, — %c,H,0) V1 | 
de. a (CaH.0) 


d[CsHyO] open dco, (4cn,o—-%co,) Ws (4o,H, — %co,) Wa 
dic = a eye ae [CO}] Fe [CO3] : 


Ta6auna t 


Cxopoctu pasJIMMHbIX peakuHi MpH OKHCJCHHM MpOMuJIeHa Ha Me€JHOM KaTaJiM3saTope 


nmpu 396° 
Kon. , 
CocraB ucx. |p 06.% ra- Yq7ebuble payuo- CKkopocTy mpeppaljeHua uponusena u 
: cmMecHu 3a Ha BEIX. aKTHBHOCTH akpOmeHHa B YCNOBHBIX eRHHUMAaX 
& 
S et ie Mee een 
2 5 5 Os [OR [OBS | Bas 
& a os ine Ve 3B oe 
: O° i= loey 8 ° 8 . | ° 3 
as x b % GY | 98 |e.) Boer 
Ee an BS aioe Mel Me. iE Oy ey ews oe a® | 85 [an =| 665 
ae On| Olson lee S Oo |a | 8S a= | 88 | Ses (SS2i| SEs 
1 2 | 3 4 5 6 7 8 9 10 
KatanmusaTtop 0,1% Cu ua SiC 
AeOm deo) Sy i o,0) 2.4, | 48 820 29 4 8,8 4,5 41,4 0,3 3,1 4,7 
1,5 DSSS TOP TAR Oey MP SS 320 39 i 4,5 2,6 0,95 0,3 1,6 3,2 
2,2 Tie an Gomi) aen||on enon O 320 53 13 2,4 1,5 0,4 0,25 Atel 1,7 
3,3 ATO Seti [eS OMposton|: 250 320 65 24 1,0 0,8 — — _ _ 
Katanusatop 1,0% Cu na SiC 
PCM Me aves ll Osc ion) ls,O" |) Od 320 385 6 8,8 4,5 2,0 0,48 2,5 4,2 
1,5 sees) | STE VASA IV ARE i) Tai 320 42, 10 4,5 2,6 1,6 0,48 1,0 3,3 
2,2 Ie ul POs ales ull OnO a |eOal) 320 55 15 2,4 1,5 0,55 0,36 0,9 1,5 
3,3 HO \TOMiio, 0" | O,0N| 2,70) O20 68 20 1,0 0,8 — ~ — = 


B Tad. | (rpadpl 5 u 6) NpHBeseHbI pe3syIbTaTbI pacueTa CKOpocTeH oOpa3o- 
BaHHA WM pacnaya akpoweuHa. Ec Obl akpoJleHH TOJIbKO OKUCJIAICA No COz 
B YCJIOBHAX Mpolecca, TO CKOPOCTb OOpa30BaHHA YIVICKHCJIOFO ra3a H3 akpoulen- 
Ha (Ws) MouxKHa ObITb paBHa CKOPOCTH pacnaya akpoweuHa (We). Jlanupie 
(rpada 9) moka3bIBaloT, UTO W2>W , cieoBaTeIbHO aKPOJIeEHH THOHET Ha No- 
BEPXHOCTH KaTaJIM3aTOPa He TOJIbKOB pe3yJIbTaTe eFO JaJIbHeHWero OKHCJeHHA 
B yIvieKuCJbIi ra3. B muTepaType MMeroTCA yKa- 
3anua (*) 06 akcop6uuu asbleruqoB UM OKHCH 
ITHICHA HA MOBePXHOCTH Pa3JIMYHBIX OKHCJIH- 
T@JIbHbIX KaTaJIM3aTOpoB (cepe6po, NATHOKHCb 
BaHajlua), UpHBOAUeH K OOpa3s0BaHHio OpraHH- 
¥eCKOH IVJICHKH, KOTOPad MeJIeHHO OKHCJIAeT- 
cH IPH TeMMepaTypaxX MpoTeKaHHA KaTaJIHTH- 
yecKOro Mpouecca. Kpome Toro, OblJIo MoKa3a- 
HO SJIeEKTpOHOrpaduyecKH, TO Ha MOBePXHOCTH 
3AKHCHOMeAHOrO KaTaslu3aTopa pH alcopounH 
aKpowleHHa B MpHCyTCTBHU KuCOpoza oOpa- Pron duleketa wonues ae etree 
syeTca mylenKa MoMMepa. Ecm Mp OKHCIe-  pyneya na menHoM ieee 
quu cmecu (CsHe, CsH4O, O2 u Nz) Ha MoBepX-  R — uespiqenennbili mpomexy To4- 
HOCTH KaTaJIM3aTopa o6pa3yerca Taka we Op- HBIM MIpOAyKT 
raHHYeCKad MIeCHKa, TO €€ MOXKHO OOHAPYKUTb 

MeTOJOM Me¥eHBIX aTOMOB. C 3TOH WelbIO HaMH ObIVIM MpoBeeub! CeLyIOulHe 
IIBITHI. 

1. Tlocae okuceHuA CMecH mpomusena (MeyeHHoro C1‘) w akpowiewHa Cc KUC- 
IOPOOM HW a30TOM yepes KaTau3aTop, cowepxKamui 1% Cu na SiC, Op mpo- 
TyuleH OWMULeHHDIM oT COz Bo3azyx mpu 400°. Odpasyrouluiica BCeCTBHe BbI- 
KMTaHHA OpraHH4ecKoli WIeHKH YrvieKHCJIbIM ra3 Nepesosusca B BaCOs. YAemb- 
{at pafMoakTHBHOCTb COs Obiia paBHa 30 HMM/MMH - MI, UTO CpaBHHMO C yedb- 
ioH palWOaKTHBHOCTbIO akpOJeHHa, MOyYeHHOrO B 9THX Ke YCNOBHAX. 

2. Han Katanuszatopom (0,1% Cu Ha SiC) cHayana Obiia Mponmyujena CMeCb 
HeaKTHBHOPO) akpovleHHa C a30TOM Mmpu 400°, 3areM, pH To xe TemMMepaType 
1 TOM 2Ke BPeMeHH KOHTAaKTA (2 CeK.), CMeCb MeYeHOrO NIpONJeHa C KHCOpoyOM 
1 a30TOM. YlelbHad PpalWoaKTHBHOCTb Y/IvieKMCJIOrO fra3a _ cCocTaBJsAa 
7) umn/MvH-Mr. CyleqoBaTesIbHO, OpraHHMyecKad IvJleHKa, oOOpa3s0BaBilaacn 
[a MOBepXHOCTH KaTalM3aTopa pH afcopOWMu akpouleHHa, MpHHuMada 
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yuacTHe B Mpomecce oOpa30BaHHA yrvieKHCOrO rasa, TaK KaK B IIpOTHBHOM 
clygae efO aKTHBHOCTb Oplla Obl paBHa YeJIbHOH aKTHBHOCTH MCXOAHOrO 
mpomusena, T. e. 320 umn/MHH-Mr. 

Kak caekyer u3 pacueros (ra6m. 1, rpacba 9), opraHnuecKax MleHKa Ooslee 
ycToliuuBa Ha KaTalMsaTope, coxepxamem 0,1% Cu Ha SiC, 4em Ha KaTaJu3a- 
Tope c 1% Cu HnaSiC.9ro HaxoguTca B COrlaCHH C 9KCIePHMeHTaJIbHbIMU JlaH- 
HbIMH: TMOBbIMIeCHHBIM BEIXO COz Ha Katamusatope c 1% Cu, BepoaTHo, oOBx<C- 
HAeCTCA JONOMHUATCIbHBIM OKHCJI@HHeM OPraHHuecKOH IVJICHKH. 

M3MeHeHHe COOTHOWICHHA CKOpocTeH OOpa30BaHHA ABYOKMCH yrviepoyja U3 
akpoulenua (Ws) 4 mponusena (W4) co BpeMeHeM KouTakTa (Ta6u. 1, rpada 10) 
yKa3bIBaeT Ha Ppa3HbIe 3aKOHbI MpoTeKaHHA TIyOOKOrO OKHCJIeHHA MponMsieHa 
HM akpovieHHa. YBemM4eHHe KOHWeHTpallHu Me Ha HOCHTe/Ie IPHBOJUT K BO3- 
pacranuio aOcOJIOTHbIX CKOpocTeli peakUHMH oOpasoBaHua COz u3 akposleHHa 
H MpomwieHa, HO He H3Me€HAeCT UX OTHOMICHHA, T. €. 3AKOHbI OKHCJICHHA pH 
3TOM COXpaHAIOTCA. 

TakHM oOpa30M, B pe3yJIbTaTe MpoBeeHHOH paOOTbl MeTOJOM MeUeHBIX 
ATOMOB IIOATBepxKAeHa NapaJJIeIbHO-NOCeLOBATeIbHaA CX€Ma OKHCJICHHA TIpo- 
muvieHa B akpoueuH. J[oKa3aHO NpucyTcTBHe Ha MOBepXHOCTH KaTaJIM3aTopa 
(Melb Ha KapOopyHe) opraHwyecKoli MWIeHKH, OOpa3yiolecA mpeHMyLecT- 
BeHHO H3 akpovleHHa. IIpuH u3MeHeHHM YCJIOBHH MpoBeeHuA Mpollecca (cocTaBa 
HCXOQHOH CMeCH, IPHPOAbI HOCHTe/IA HW Wp.) COOTHOLMeHHEe CKOPOCTeH OTJeJIbHBIX 
cTaquu mpollecca, M0-BHAMMOMY, MOxKeT Takxke H3MCHHTbCA. 


VUucrntyt dusnuecko XHMHH [Tlocrynuso 
AkaylemMHH HaykK CCCP 15 VI 1959 
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Aornagn Akagemun nayrx CCCP 
1959. Tom 129, Ne 4 


®H3HTECKAA XHMHA 
D. A. KOJIBAHOBCKMM, H. M. KYCTAHOBHMGY, JI. C. MOJIAK u A. C. I[EPBAKOBA 


CNEKTPbI 3JIEKTPOHHOrO NAPAMATHUTHOLO PE3OHAHCA 
HEKOTOPbIX KATAJIM3ATOPOB, CHCTEM 
KATAJIM3ATOP — YPJIEBOXOPO, HW JEMCTBME y-W3JIYYEHUS 
HA HHX 


(ITpedcmaeaeno axademuxom A. B. Tonaueeuim 8 VI 1959) 


Hisyuenve CileKTpoB 2/IeKTpOHHOrO MapaMarHHTHOrTO pesonaHca (3. M1. p.) 
aTaJIM3aTOPOB HM CHCTeM KaTaJIM3aTOp — YrvleBOOPO ABJIAeCTCA HOBbIM MeTO- 
(OM HCCJIe@lOBaHHA KaTaJIW3aTOPOB MW MpolleccoB XeMOCOpONMH HM KaTauH3a. 
TyO1MKyeMbIe Pe3yJIbTATbI MOTYYeHbI C THNMUYHbIMH OKHCHbIMH KaTaJM3aTopa- 
‘MH, IPHMeCHAeMBIMH B TipolleccaxX KpeKHHra, JeruporenusallMu, ruaporenu3a- 
HH, JerHApOuUuKsIH3aluH HM OOeCCepHBaHHA, HM MpeACTaBHTe/IAMH OCHOBHBbIX 
accoB yrueBoxopoxos. JlaHuple No H3y4eHHIO eHCTBHA {-H3JIyYeHHA Mmpel- 
TaBJAIOT pa3el HalUMX UCCeLOBaHHH MO pauoMM3sy YrueBOXOpoxoB B rere- 
OTCHHBIX CHCTeMaXx. 

MetoAuka paodorTwhm. 1. Karamu3atopp: | — mpompiiieHHad OKHCb 
JIOMHHUA IIa XpoMatorpaduu; I] — npombliwieHHbId WapMKOBbIl aJIIOMO- 
HWIMKaTHbIM KaTasiu3aTop Kpekuura; II] — muKpocdepuyeckuli avJiOMOMO- 
(MOAeCHOBbIM KaTaJIM3aTOp, MPHTOTOBJIeEHHbIM CMeWICHHeM pa3eIbHO OCaxK]eH- 
IX Teme (1) (coctas: MoOs — 10%, Al,O;,— 90%); IV — amtomomomnG6ze- 
(OBLIM KaTaJIH3aTOP, NPHFOTOBJeHHbIM MpONHTKOH KaTasu3aTopa | mMomHOza- 
OM aMMOHHA C MocJeyIOWluM MpoOKaJIMBaHHeM B TOKe Bo3qyxa mpn 500° 
, reyenue 3 yac. (cocras: MoOs— 10%, Al,Os— 90%); V — KaTasmusatop 
V, BOCCTaHOBJIeHHbIM BOLOpoyom pu 450° B TeyeHHe 1,5 uac.; VI — npompru- 
CHHbIM KOOaJIbTaJIIOMOMOJIHOJeCHOBLIN KaTasu3aTop (coctas: CoO — 5,5%; 
hoOs—15,5%; AlzOs—79%); VII — npompmuieHHbli aJOMOXpoOMoBbIli KaTa- 
M3aTOp, MPOMOTHPOBaHHbIMt OKHCbIO KasMaA (cocTaB: CreOs— 8%; K2O — 
0%; Al,O,— 90%); VIII — npompnunenHpl ZBycepHucTHIi MowHOleH (Ta6- 
eTHpOBaHHbIM). IIpeqBapuTebHad TPeHHPOBKa KaTaJIM3aTOPOB MpOBOAMIaCcb 
-Bakyyme | -10~¢ mm pr. ct. npw ¢~200°, to nomHOro MpekpallleHuA HaTeKa- 
HA Ta30B, UTO MPHMePpHO 39KBUBaJICHTHO OObIUHbIM YCJIOBHAM OOpaOoTKH. 

2. YrneBoloposbl A-rentaH, A-remTeu-1, WuKJIorekcaH M OeH30JI ObIIH OYH- 
[eHbI, HX KOHCTAHTbl H CMeKTPbI COOTBETCTBOBAJIH JIMTepaTYPHbIM JaHHbIM. 
TIIEBONOPOAbI OCBOOO*KLaHCb OT PaCTBOPeHHOTO BosLyxa (*), Mocse Yero Mepe- 
OJMJIMCb B aMIysIy C NOATOTOBJICHHbIM KaTaJlM3aTopoM. Becosple OTHOMMeHHA 
rleBOMOpO : KaTasusaTop HaXxoAHNCb B Mpeszenax 0,15—0,2. 

3. O61y4yeHHe NpoBOAUMOCb B MMPeKCOBbIX aMMyJlax Ha HCTOUHHKaX Cc Co%? 

a3JIM4HBIMH JO3aMH, 3HAYCHHA KOTOPbIX MPHBOAATCA No cbeppocyLpaTHou 
Wepuesoi Jo3sumerpuu. JlosuMeTpHa B reTeporeHHbIX CHCTeMaX BOOOIIe M Ha 
OBEPXHOCTH OCOOeHHO elle He MOXKeT CuHTaTbCA paspadoTaHHOH. LlosTomy 
€BO3MO%KHO JIA TaKHX CHCTeM NaTb aOCOJIIOTHbIe 3HAYeHHA HHTEPPaJIbHbIX O03 
paJMallMOHHO-XHMMHMYeCKHX BbIXOAOB. OOwyseHve MpoBosus0cb MpH +20°, 
B pale clyyaeB mpx —78 u —196°. 

4, CnexTpbl 9. 1. p. Obl CHATHI Ha MpHOope, KOTOPHIM NaBal Helocpelcr- 
eHHO CleKTpbI Mormoujenua.Ipu6op padoraer B WMamasone 3 CM M HMeeT Mouly- 


) TLAH, rv, 129, Ne 4 445 


BOJIHOBBIM IIPAMOYFOJbHbIM PesoHaTOP OTPaxaTeJIbHOrO THIMAa. MakcuMaJibHad 
riyOuHa Mosyaistiun ~1000 rc, nosTomy Ooulee WiMpoKNe CHrHaJIbI He perv 
cTpHpoBasiucb. CpaBHUTebHO OoJIbINMe pa3sMepbl YaCTHI, HCCAeMYeMbIX KaTa- 
JM3aTOpOB TMoTpeOopaJiM MpHMeHeHHA aMMyJI C BHeLHHM MHaMeTPOM 5 MM, 
YTO IIPHBeEIO K pesKOMY CHHW2KeHHIO UYBCTBHT@IbHOCTH YCTAHOBKH: MHHHMAIbHGg 
oOHapy2xKHBaeMoe YHCIO HeCapeHHbIx cnuHOB (HC) B oObeme 0,15 cm®, 3anou- 
HeHHOM  KaTaslu3aTOpoM, cocTaBiazo ~I10'% mpH 

es KOMHaTHOH TemMlepatype uw ~10%® mnpu oxsiaxKeHuu 
pegsoHaTopa WH aMMYJIbI 2KHAKHM a30TOM. CurHaJbl, CO- 

OTBeTCTBYIOWMe 9ITHM H Ooslee HHSKMM KOHIeHTpallHAM, 


100 2c He periCTpHpOBaIHCb WM OTMeuaIHCb Kak CJaOble. 
4 Bs o 

IWupuva muHHli uaMepsuacb c OWMOKOl +3 re, a daK- 
Puc. 4 Top ciekTpocKomuyeckoro pacitenmenua g = + 0,002. 


Vismepenue uucta HC B yKka3aHHOM OObeme (V) Tpo- 

Botusocb mo JI@IIT c BeposTHol oTHOCHTeIbHOM 
ommoKoli +15%. Tpanyuposka mpu6opa MpousBosuiach MpH KaxKoH TemMe- 
paType CbeMKH CIleKTpos. 

5. [locuieqoBaTebHocTh paOoTbi: CHavaJia CHHMaJICA CNeKTp 9. Tl. p. KaTa- 
ju3aTopa JO MH Nocde o61yYeHHA, a 3aTeM CMeKTP KaTaslH3aTopa C afcopou- 
PpOBaHHbIM Ha HEM yrJleBOoMOpoyoM TakxKe Jo u Nocde oO.ysenua. CmeKTpbl 
Bcex oOOpa3ll0OB CHHMaJIHCb MpuH AByX TemMMepaTypax 
(+20° u —196°), aB orjembHBIxX culy4yanx Hu pH —78°. 

OcHOBHBIe pe3yabTaTbH. Katamns3atop I aB- 

JIA€TCA OCHOBHBIM KOMNOHEHTOM OOJIbINHHCTBa OKHCHBIX 
KaTaJIM3aTOPOB, MOSTOMY OH ObIJI UCCJIeqOBaH B MepBYy!O 
ouepeyb. Heodsyuennpii I co Bcemu afcop6upoBaH- 
HbIMH Ha HEM YrvleBooposaMy H Oe3 HUX IIpH* fe, PaBHOM 
+20° u —I196° mnaer cua6pii curHan. Ilocne 906- Puc. 2 
myuenua Jo3soh 9 Mr cnexTp 3. . p. uMeeT Bug A 
(puc. 1), c daxtopom g=2,013, 3HaueHnem Ag = g — 
— 2,0023 > 0; wmupnua curnana AH =7lre, N=1,4- 101%; o6myuennpth 
BMeCTe C YrJIeBOAOpOAaMH (fo6** = 20°) Takxe JaetT TOT %Ke curHad (tp = +20° 
u —196°). IIpu o6yuenuu I c n-renTaHoM mpH tog = —196° B cneKTpe 9. TM. p. 
(tc = —196°) OOHapyxKuBaeTCH CHrHa, COOTBETCTBYIONWIMH MO MeCcTYy, WHpHHE 
M CTpyKType TellTHJIbHOMy pajluKasly, HO He OGHapyxkuBaeTca curHas A. STo1 
CHrHaJl TenTHJIbHOrO payuKala, XapaKTepHbIM Jia roMOreHHOrO pajHuomH3e 
mpH —196°C?, ucuesaeT np pasMopaxkuBaHHu. BuyuMmo, OH CBA3aH C HaJIE- 
4uMeM B CHCTeMe HeallcopOupoBaHHoro yrvieBoxopona (puc. 3, curHas JI). Ana- 
JiorMuHo | Beget ce6a Katamu3atop II, ucceqoBaHHEt c H-renTaHOM H H-Frell- 
TeHoM-1 (curHaa Tuna A). 

III yo oOsyueHua co BceMM afcopOupoBaHHBIMH Ha HeM yTrvJieBOLOpo: 
amu uw 6e3 HMX JaeT cuaOEt curHan. Tlocme o6myuenua III umeer cnextt 
3. 0. p. Tuna A. YBenuyenve Jo3pn1 or 6 yo 120 Mr He MeHaeT HHTCHCHBHO: 
cTH 9Toro curHawa. IIpu takom o6syuennn II] BMecte c TenTaHoM OGHapyxKH- 
Baetca cmekrp (fg = +20 nu —196°) (puc. 2), cocrosmui u3 QBYX curHa 
JIOB: Jiesbii— Tuna A (COOCTBeHHBI’ CHTHaJl KaTaJIM3aTopa) HM npaBbiii — Tune 
5, aaa Kotoporo g= 1,964; Ag<0 u AH=121 rc. Vurescusnocts E£ 
pacTeT Cc 4030H, HO ocTuraeT HacbijeHua jo 30 Mr (npu N = 1,1 - 1019) 
Bexppirve ammywr (11 + 4-rentaH) mocate o6myueHHA NPHBOAUT K 3aMeTHOMY 
YMCHbINCHHIO HHTCHCHBHOCTH Kak MpaBoro, Tak MW JieBoro curHasoB. Harpe! 
galanHHOH oOONyueHHOH ammysbl mo +200° (Ill+x-renrax) mnpuBonn’ 


Fal 


K HeOOpaTHMOMY YBeJIMYeHHIO HHTeCHCHBHOCTH paBoro curHasa (ft, +2 
u —196°). 


* ¢,—Temilepatypa o6pasua] mpH CHATHM cneKTpa 9. MT. p. 
** too — TeMlepatypa; o6yyenua. 
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O6ayuenve III + w-renran mpu tos = —196° paer cnektp 9. 1. p. Tuna B 
pac. 3). Curnan D Tak xe, Kak HU B cayuae KaTanusatopa I, coorsetcrBy- 
PT elTHJIbHOMy pajMKkany. Curnan B umeer g=1, 943; Ag<0O 4 

AH = 110 re. O6a curnana ucue3zaioT mp pasmMopaxuBanun fo —78°.O6ay- 
HeHHe (fo06= +20°) II] c w-renteHom-1 uw wmuKsorekcaHom josoH 6 Mr 
pu t.=-+-20° faeT cnextTphl 9. 0. p. Tuna A.u B. pn tf, =—196° B 
STOM CIieKTpe YMeHbINaeTCH MHTCHCMBHOCTb MpaBoro cHrHasa OTHOCHTeJIbHO 
HEBOrO, KOTOpbId He H38MeHAeTca. O6Omyuenue III c 6eH30n0m gosoH 6 Mr 
Eos = +20°) maerT clekTp 9. 0. p. upw tp +20 nu —196° Buna A+ 5B, 
mpuyem 5 cma6o Bpipaxken. IV c A-rentaHom wu G6e3 Hero JO HM Hocue O6my- 
neHua o3s0H 30 Mr npu tog5= +20° 
maeT TakWe Ke CNeEKTPbl 9. Tl. P., Kak A 
wu Ill. V yo o6ayuenus upu é. “420° 
u —196° naer oueHb mMpoKHii (Gouee 
1000 rc) WHTeHCHBHBIM = CHrHad, coorT- 
BETCTBYIOUIMH OOpa3s0BaHHIO  HOBOIi 
(paspr. AncopOuuaA xv-rentTaHa NofaBsser 
3TOT curHas. VI qaeTB cMekTpe 9.1. p. Pres 
qo oOsryuenua mpH ¢.+20° u — 196° 
WMpOKHH caObli curHan. O6syyeHue 
VI nosoz# 9 Mr (to.6=+20°) npuBogur kK oOpa30BaHuio curHaa A VI co 
BCEMH aCOpOHpORaHHHIMH yruieBOAOposaMu oO O6wyueHHa JaeT culaOblli CHF- 
HaJl, a mocie OOyueHua curHam Tuna A-+ 5, npuysem 5 cuaGee, uem B III. 
Kak u fa II] HaOmomaetca Bo3spacraHue HHTCHCMBHOCTH MpaBoro cHrHa- 
Jia pH yBe. WueHHH o3bi oT 6 go 30 Mr. 


kaa z Moe, = _/\. Meee, pu 


Pue. 4 


VII go o6myueHua mpu ¢, +20° u — 196° naeT B cheKTpe 9. TI. p. cur- 
Han I (puc. 3) c g=1,975; Ag<0 un AH=70 re. Apncop6uua yraeBojo- 
pOM0B He MeHAeT STOM KaPTHHbI, OHAKO B CJIyyae H-remTeHa-1 MHTeHCHB- 
HOCTb CHrHasia 3aMeTHO yBesMUNBaeTca. OOsyuenve VII yo30H 9 Mr (to6= 
= +20°) npHBOLMT K NOABeHMIO B CMeKTpe 9. TN. p. Broporo curHasa A. 
O6syuenne VII c x-remTanom, c x-renTeHom-1 4 WHkKsOreKcaHOM Mp tog = +20° 
josamu 30 u 6 Mr mpuBogxuT kK MOABJIeHHIO B CMeKTpe 9. MI. p. JBYX WHTeH- 
CMBHBIX HeMOJIHOCTbIO pa3pellleHHbIX CHrHawoB (puc. 4a) c g = 2,013 u 1,985. 
IIpu agcop6uun 6eH30Jla MHTCHCHBHOCTD STHX CHTHAJIOB YMeHbIUAeTCA MpuMep- 
HO Ha nopsfoK. O6syuenue VII c x-rentaHoM (fo6 = —196°) yosoH 30 Mr 
BbISbIBAeT MOABJeHMe B CiekTpe 9. I. p. (te = —196°) aBYX MNOXxO paspe- 
IIeCHHBIX CHurHasoB (puc. 46), g = 2,007 uw 1,991. Ilpu pasmopaxusanun 9TOh 
CUCTeMbl JO —78° 9TH CHrHaJbl HCUe3aIOT, HO CTAHOBHTCHA OTYeTJINBO BUJeH 
cura I, COOTBeETCTBYIONLUH HeOOJyYeHHBIM OOpa3itam. 

VIII c ancop6upoBaHHbimMu Ha HEM yrsieBoopoyamu uM 6e3 HUX JO U M0- 
cie o6myyenua pu (fo6= +20°) te =+20° maer caadpii curvan. Mpu 
f,. = —196° fo u mocne O6y4YeHHA CO BCeMH gO HaO lo aeTca 
CieKTp, H300paxkeHHbIM Ha puc. 4c. Jina STMX cHrHasIOB g PaBHbl COOTBeT- 
cTBeHHO 2,022 c Ag > 0 (meBplii curHan) u 1,952; Ag <0 (npaspiii curHaJ), 
Nit==)3,3) 1018, IIpu ¢, =—78° yo u mocse oonyueHns TaKHX CHTHaJIOB He 
oOHapy2KuBaeTcaA. 

Virax, agcop6uua yraieBoJopofxoB Ha OKMCH aJIKOMMHMA WM aJiKOMOCHJIMKaT- 
HOM KaTaJIM3aTope, He3aBMCMMO OT jJleHCTBHA HsIyseHHA, ca6o NpoABsAeTCHA 
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B clleKTpax 9. nm. p. WnrepecHo orMeTuTb GpicTpoe HacpilleHve (M0 KOHIeHT- 
pattuu) Hocuteneli HC npu o61y4enuu Katasmmsaropa III (< qoss6 Mr) u az- 
copOHpOBaHHBIX Ha HHX yrseBogoponoB (< Ao3HI 30 Mr), uTo coBepuieHHO 
HexapakTepHO Id YToMoreHHoro payMomu3sa yrseBogopofos. Ha astomo- 
MOJMOJ[@HOBLIX H AJIOMOXPOMOBBIX KaTasIM3aTOpaxX Cc ajcopOupoBaHHbIMA 
yrueBoqopoyqamu o6syyeHve pe3KO H3MeHseT Buy cmekTpa. M3menenuve KOH- 
eHTpaluu Hocuteseli HC B 3aBHCMMOCTH OT TeMMepaTypbI HarpeBa CHCTeMBI 
MOKa3blBaeT HaJIM4He AKTHBALMOHHBIX OappepoB. M3 TemmepaTypHbix spdek- 
TOB BECbMa IIpHMe¥aTeJIbHbIMH ABJIAIOTCA TaK2Ke OTCYTCTBHE OOpasoBaHuA Cur- 
Hana A nmpw o6sy4eHHM KaTamH3aTOpOB MpH foo = — 196° uw MHTeHCHBHbIe Cur- 
H@JIbl IPH acopOWHH BCeX yKa3AHHBIX yrJIeBOAOpOAOB Ha HeoOyueHHoM MoSe 
mp fo = — 196°, Ho He mpu t, = —78°. BosbuIMHCTBO PaCCMOTPeHHbIX CIleKT- 
pOB 3. Il. p. He HMeeT CBepxTOHKOH cTpyKTypbl. Ilocnequaa oOnapyxeHa y 
o6smyueHHoro II c renTaHoM 4H reliTeHOM. 


Wucrutyt Hedrexumuyeckoro cHHTe3a Tloctynuso 
Axayemuu Hayk CCCP 2 VI 1959 


LMTHUPOBAHHAA JIMNTEPATYPA 
19.P.Kano6amBua4, Fl. Ciskeyspmao nia, B.C. JIuxo6a6eunkKoO, 
é e€BUUKH H, Oruer 3a 1958 r., Donzn Muctutyra nesbrexumuueckoro cuHTe3a AH 
CCCP. A.M. Bpogckxuiad, 10. A. Kon6anospekuit uw gap., JAH, 122, 1035 

3H. A. YVepuax, H. H. By6unoB 4 gp., WAH, 120, 346 (1958). 
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Hoxnxann Akanemuu nayx CCCP 
1959. Tom 129, M4 


PHSHIECKAH XHMHA 


H. A. KPOTOBA, JI. Ml. MOPO3OBA u uaen-Koppecnonjenr AH CCCP B. B. JEPATHH 


| HCCJIEMOBAHHE AATESHH TOJIAMEPA K MOJWMO®NLMPOBAHHbIM 
MNOBEPXHOCFAM CTEKJIA B CBA3H C ABJIEHHUAMU 
MEPESAPAAKH WX TIPH OTPbIBE * 


B ofHoH u3 Mpelpiyimux pador (1) Hamu HaGsOJaloch oOOpallienve 3HaKka 
sapAfla UMoOmuMepa, OTpbIBaeMOFO OT CTeKJa pH H3MeCHEHHM peakUMu MOBepx- 
HOCTH MocJelHero. ITO OGCTOATELCTBO Pe3KO CKa3bIBaIOCb Ha aflre3Hu HoJU- 
Mepa, TIpHueM oOJacTb NepesapAAKH OTBeYasa MMHUMYyMYy ayresuu. 

Ilebio HacToAMeH paOoTbl ABIAeTCA Ooslee TWaTeMbHOe NMapaselbHOe 
HCCJI@OBaHHe MeXaHHYeCKUX HM dJIeEKTPHYeCKHX XapaKTePHCTHK ajresHu Mpu 
M3M€HEHHH XHMMYeCKOH MPHpObl NOBePpXHOCTH NMoAKNayKH MyTeM ee Mo_udu- 
uHpoBaHHa. TlopepxHocTb NogkKiaqku (cTeksia) o6pa6aTbIBaach KpemMHuii- 
opraHHyecKHMH coeqHHeHHAMH pAga (CH3),-» SiCl,», B KOTOPOM nN MOrJIO HMeTb 
sHayenue |, 2, 3 u 4. B KayecTBe OCHOBHBIX P€areHTOB MPH 3TOM ObIWIM B3ATHI 
CHsSiCl 3 (MeTHITpHxXJiopcHiaH), (CHs)2SiCle  (qumMeTHiquxuopcusiay), 
(CHs)sSiCl (rpumetuaxaopcuaan). Tepe o6pa6oTKow amKuIxXsOpcuaHamu 
CTeKJIO OUMLaOCcb B TuerouleM paspsfe (?). B pesymbraTe oO6pa6oTku Ha HeM 
oOpasyeTcad TOHKadA MWwleHKa KpeMHHHOpraHHyecKkoro CoeAHHEHHA H BbIAeIAeTCH 
HCl, yaaaemaa 3aTeM C NOBepXHOCTH CTeKJIa MHOFOKPpaTHOH NpOMbIBKOH HU 
mporpepauvem mp 100°. B pagy cTekou, MoqMHUMpOBaHHBIX C MOMOUIbIO all- 
KHJIXJIOPCHaHOB, KOJIMYCCTBO MeTHJIBHBIX TPyNM Ha MOBePXHOCTH pacTeT, a 
KOJIMYeECTBO THIPOKCHJIbHBIX Tpynn yMeubluaetca. Ha o6pa6oTaHHy!o TaKHM 
IIYT€M MOBEPXHOCTb CTeKJIa HaHOCHJIacb MIeHKa NOJIMMepa, ONMCaHHbIM paHee 
MeTOOM (*), IpHueM OObEKTAMH HMCCIeELOBAHHA CJLYKHIM CleAyIOulMe CoeqHHe- 
HUA: SPUpPbI LeON03bI (HUTPO-, O€H3HJI- H STHILeOsI03a), MOJMBHHMJIOBbIN 
cHMpT, ryTTalepya, NepXJIOpBHHHJI H KapOoKcHlaTHblIe KayyyKW — CONMOMMepbI 
CKC (cuuTeTruueckuH Kayu¥yK CTHPOJIbHBIM) H MeTaKPHJIOBOH KHCJIOTHI C pa3- 
JIMUHBIM COlepxKaHHeM KapOoKcHJIbHBIX rpynn. TlommMepbr Obi OUMUeHEI 
MHOFOKpaTHBIM fepeocaxkeHvemM. B kaxkOH CepHH OMbITOB HCCeLOBa/acb 
ajlre3HA OMHOFO H3 YKa3aHHbIX MOJIMMePOB K PAY MOJMPHIUMPOBaHHBIX MOBepx- 
HocTel. Baarollapa TOMY 3JIMMHHHPOBaJIOCh BJIMAHHe YCaOUHbIX HallpAKeHHH 
Ha paOoTy adresuu. Afre3ua onpeyeismacb Kak MpefebHaA padora oTppiBa, 
COOTBETCTBYIOWaH BbICOKHM CKOPOCTAM OTPbIBa pH v=1 cm/cek. 

B pesyibTaTe 3THX OMbITOB MIpexkK le BCerO BbIABHJIOCb pesKoe pasIMyHe MEXK- 
WY ucceRoBaBluuMucd NomuMepamu. B To BpeMA Kak NepXJIOPBHHH, HUTPO- 
IeON03a HW STHJIMLeIIOIO8a He aloT PpasHHIbI B aXfe3HH MO OTHOLIeCHHIO K 
PAY MoupuUMpOBaHHIX CTeKOJI, Apyrve MCCeqOBaBLIHeCA HAMA MOJIMMepbI 
OOHAaPyXKHBaIOT ACHO BbIPAKeHHbI MMHUMYM, COOTBETCTBYIOWMH OOpadoTKe 
cTeKla JMMeTHJIuxXIopcumaHoM (TaO. 1). PacTBop MowMBHHMJOBOrO ciMpta 
(B BOMe) XOPOLWIO CMayHBaeT MOBEPXHOCTb CTeKJIa, OUHICHHOPO B TJIEIOUEM pa3- 
pale, HO Ha MoBepXHOCTH ruypoPoOusHpoBaHHOrO CTeKJIa OH MOET OBIT pac- 
TipefesieH TOJbKO MeXaHHyeckH Cc GombumM TpyfoM. Ilocne BpIchIxaHHA ajre- 
3A IWICHKH MOJIMBHHUJIOBOrO CIMpTa OKasbIBaeTCA CHH2KeEHHOM Ha 1—2 nopsaqKa 
Mo CpaBHeHulo C afresueli K uncTomy cTekily (Ta6u. 1). 


* Xumuueckoe MosudHyHpoBaHve MoBepXHOCTH cTeKa MponsBogusocb A. A. Kopose- 
BbIM HM COTP. B ero JadopaTopun. 
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TaOauna 1 


MexanHuueckHe H 3JIEKTPHYeCKHE XapaKkTepHCTHKH ajresHu NlOJIMMEPOB K MOAUNULL POBaHHbIM 
MOBeEPXHOCTAM CTCKJIa 


Kpemuulopranuyeckue Pa6ota anresuu 


coeqHHeHHA, KOTOPbIMH A, up# v= 3HaK sapana nomuMepa 
Tlomumep UGistoraa nonnnuaee =1 CRICOE nocsie OTPbIBa 
(cTeKJIa) epr/ce 
OTuALeMHON03a Unctoe cTekJ0 2-108 OrpuuaTesb bli 
CH3SiCls 4-102 Tlos0xnTeJIb HI 
(CHs)2SiCl2 4.102 To xe 
(CHs)3SiCl 4.102 To xe 
[ytranepya Unctoe cTeks0 6, 3-108 OrTpulaTewb Hb 
CH,SiCls 9.404 To xe 
(CHg)2SiCle 3-10? TlonoxuTeb HIM 
(CHs3)sSiCl 2,8-104 To xe 
TlonuBUuHHJOBLI CHUpT Unctoe creKJio 1-108 OrpulaTesb abit 
CHgSiClg 4.108 TMomoxHTeJIb BIA 
(CHs)2SiCl2 2,8-102 To xe 
(CHg3)3SiCl 1,6-104 To xe 
TlepxnopBuaua SiCl, Bowe OTpullaTeJb HIM 
CH3SiCls 4.102 To xe 
(CH3)2SiCle 4-402 To »xe 
(CH3)sSiCl 4-102 To xe 
Hurpone.0103a CH3SiClg 8-401 Orpulatemb Hb 
(CHs)2SiCle 8-101 To xe 
(CH3)3SiCl 8.101 To x*e 


Uccreqopanna 3HaKka 3apaqa OTpbIBaeMbIX MOBePXHOCTeH C MOMOLIbIO J1aM- 
MOBOrO SuleKTpoMerTpa (*) BO BCeX CyuadtxX OOHAPY2KUBAIOT OTPHIAaTeIbHbIM 3a- 
PA, MOBepXHOCTH MoIHMepa MIpu orpprBe ero oT uMcToro cTeksa. IIpu oTppBe 
OT MOBepXHOCTH cCTeKJIa, 
oOpa6oTaHHOH KpeMHMop- 
CooTHOUeHHe B MOJAX Me@KAY KOMMOHEHTAMH cMecelH TaHHueCKHM COeJHHeEHHeM, 


XJIOPCHIaHa H aJIKHJIXJIOPCHJIaHOB, KOTOPbIMH 3HaK 3apxeyia MWepXJIOPBHHH- 
IpOH3BOAHMacb OOpaooTKa NOBepXHOCTeH CTeKJa ja W HUTPOLeNMON03BI (t10- 


Ta6dauna 2 


we oa JIMMePOB, He MalollMx pes- 
o6pas- |CH,SiCl,| SiC, | 06pas- | CH,SiCI, | (CH,), Sicl, KHX H3M€HCHHH aflre3HH Ha 
wa wa COOTBeTCTBYIOULMX MOAKIay- 
Kax) He MeHAeTCs, Tora 
1 —- peed - ies - Kak y J[pyrux ucceqoBaB- 
3 1'75.| 8225 3 6.0 4.0 IUHXCA IOJIHMepoB HaGJIIO- 
4 2.5 7,5 {4 5,0 50 AaeTCA WepeMeHa OTPUIlaTe- 
5 3 7 15 4,0 6,0 JIbHOTO 3HaKa 3apcAyla Ha 
: base pe a ih TIOJIOMKHUTEIDHBIE. 
3 5'0 5 18 1°5 9°5 B onucpiBaeMbIX OMbITaX 
9 7,5 2,5 49 ce 9,0 HCCJIeCIOBalaCbh are3sHA Mo- 
10 10,0 0,0 20 0,0 10,0 JIMM€pOB TOJIbKO K MATH 


MOAKIaqKaM: cTekJly, o6pa- 
OoTaHHomy SiCla, uro He BHOCHT HOBbIX BUOB rpynn Ha NOBepXHOCTb MoOAKay- 


KH, CTCKJY, OUMWLCHHOMY B TuielOWeM paspage, U CTeKYy, OOpa6oTaHHOMy TpeMa 
YNOMAHYTBIMH BbILWe aJIKHJIXJOpCHJaHaMn. 

B fabHeliem OblWIo Obl HHTepecHO MmpocmeqUuTS 3aKOHOMePHOCTH M3Me- 
HHUA afresHH B 3aBHCHMOCTH OT XHMH4YECKOPO COCTaBa MOBEPXHOCTH IPH OOpa- 
OoTKe ee PasIMYHbIMM KOMOHHAWMAMH XJIOP3AMeUCHHBIX CHJIaHOB TaK, 4TOOBI 
B HCC/leyYeMOM Psy MOMPHIMPOBaHHbIX MOBePXHOCTel KOJIMUeCTBO MeTHUJIb- 
HBIX TpYIill Ha NOBEPXHOCTH MOAK/aqKH MOHOTOHHO yBeIMUNBaIOCb. OxHoBpe- 
MECHHO 3ajlaua HCCeQOBaHUA COCTOAIa B TOM, YTOObI HaliTH OOMaCTh Mepesapsay- 
KH pa3beHHHACMbIX MOBEPXHOCTeH H BbIACHHTb, OTBeUaeT JH OHA KAaKUM-J1U6O 
Pe3KHM W3MeHeHUsAM afresuu. B tTaOu. 2 Jaerca cocraB cmeceit, mp oOpaborKe 
KOTOPBIMH OblJI NOMYYeH PA MOMPHIMPOBaHHEIX MOBepXHOCTel CTeKiIa, Ha 
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TOPbIX MNOCTeMe€HHO YBeJIHYHBaeTCA YHCJIO MeTHJIbHBIX rpyil, B TO BpeMsA 


K YHCJIO THAPOKCHJIBHBIX Tpynn Majaer. 


Beero 6piJIO MpHroTOBeHO JBall= 


Tb BapHaHTOB MOAM@UUMPOBAaHHbIX MOBEPXHOCTeli, MO OTHOLICHHIO K KOTOPbIM 
MIBITbIBAIaCb alre3HA TpeX Pa3JIMYHbIX MOJIMMepOB, OTUeTJIMBO OOHAPYyxKu- 


BUIMX SABJICHHA NepesapaxKH B pa3- 
JIOUHBIX  ACCJICNOBAaHHAX:  OeH3HJIIe- 
lOJ03bI WH ABYX UpelcraBuTeselt conouH- 
epop CKC Hw MetTakpHsOBOli KUCJOTHI. 
cofepxkaHemM ToclelHeH B KOJIMYeCTBe 
1,3% u 20% or o6ulero Beca comoumMMepa. 

HanOonee UHTepecHbie pe3yJIbTaTbl 
IIH MOJYYCHLI B OTHOIWeHHH OeH3HJI- 
CJIJIOJIOSbI: alre3sHa -ee- B PAY MOMU- 
MIMPOBaHHbIX cCTeKO (cM. TaGl. 2, 
@ 1—4) pesko cHwKaeTCA, MpuueM 93Toli 
OlacTH OTBeYaeT OTPHMWaTeJIbHbIt 3HaK 
apala OTOPBaHHOH IJIeHKH MoJIHMepa 
puc. 1, /). [lepesapayKe oTBeyaer o61acTb, 
foOTBeETCTBYIONad oOpastiam NeNe 4—6; 
3° JlabHetiiem B oOsacru JJ mopepx- 
10CTb OTOPBaHHOH MVJIeHKH MowlMMepa 
)OHAPYXKUBAeCT MOJOMKUTEIbHBIM 3HAK 3a- 
yajta. Aresua B Hayate oOnacTH II us- 
MeHAeCTCAH Wosioro, MocTHrax HyvleBoro 
sHaYeHUA Ha OOpasiiax NeNe 13,14, nocue 
Jaro OHA HaYMHAaeT OTHOCHTEIbHO ObICTpO 
303pacTaTb. 


pefem? 
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Q2468U8b642 024680 
WEC4202468 W8b64E20 
4 EHjSICL3—— CHSiCLg =< =, (Ch), SiCL, 
Silly <— (CHg),SiCL, > —> (CH), SiCL 
Coomnowenue Kornonenmo6 
Mmodupudupyrolged CMeCu 


MOSIb 


Puc. 1. Ayresua OeH3HJIIeTIONOSHI K 
MOAUCULUpOBaHHbIM NOBEPXHOCTHAM CTeK- 
aa. /—OTpHWaTebubli 3apaq Ha 
mieHke momuMepa, J] — nomoxKuTeb- 
HbIH 3apayl Ha IWwieHKke MomMMepa 


AHasloruuHad KapTuna HaOwoqaercs HW Mpu ucceLOoBaHHU aflre3Hu COMO/IHMe- 
00B CKC vu MeTaKpHJIOBOM KHCJIOTHI K MOM POBaHHBIM CTekJIaM (puc. 2 u 3). 
Ojuako B- 93TOM cuyuae ajre3sua 

spe/om2 CHH2KaeTCH He JO HyeBoro,a LO KaKo- 


Honumep (+) 


02466 5 
W864 2 


WbEbEZ024 
O2468 (864 


TO-TO MHHHMaJIbHOrTO 3HayeHHA 710 
3pr/cm?(puc. 2) u 1780 spr/cm?(puc.3). 
Ilo cpaBHeHuto Cc aflresHeH K CTeKJY, 
oOpa6oTaHHomy SiCl4, paOota oTppI- 
Ba CONOJHMepoB MagaeT, cleqoBa- 
TeIbHO, Ha 2—3 nNopxyKa. O6macTb 
OTPHUaTeJIbHOrO 3apsaqa Ha MWIeHKe 
OMMepa COOTBETCTBYe€T KOHTAKTY 
ero Cc oOpa3sllaMH MOoJupuNnpOBaH- 
Hbix creKou NoNe 1—10,o06s1actTb noso- 
XKUTeMbHOTO 3apxajla—KOHTaKTY C. 
oOpasnamu NeNe 10O—20. Takum  06- 
pa3soM, Id YNOMAHYTHIX MoJMMe- 
? 0 -poB Mepesapsyka MNpoOWCxXequT Ha 
207% nolKnalKkax Cc OO6JIbIUMM COjlepKa- 


fMsSiCLg ——  CHASICLg — (CHa), SiCl,=- <-(Cty),SiCle jem METHJIbHEIX Tpyun, eM B 


SiCly—=- (CH), (SiCLy)= (CH), SiCL-> = (CH,),Sicd 
Coommowenue Konnonenmob 


aHaJIOTHYHOM CJIyuae OeCH3HJIILeJJIIO- 


mobuguuupyroumed emecu Josbl. Ajresua (Kak M JIA GeH- 


Puc. 2. Anresua conomumepa CKC-30 u meta- 
KpHuoBoi KucuoTE (0,3%) K MoMpuApoBaH- 


3UJIILeJIJIIOJIOSbI) Pe3KO CHHKaeTcA 
oOHapyxXuBaeT MHHHMYM BOJIH3H 


HbIM HOBepXHOCTAM CTeKua o6lacTH MepesapayKH (o6pas3itni 
NoNe 12—16). 

Takum o6pa30M, B OTHOWIeHHH afresHH HCCJI€NOBaHHbIX HaMH MOJIMMepoB 
MOXKHO CieaTb cielyollNe BbIBOLEI. B 3aBHCHMOCTH OT XHMMYECKOFO COcTaBa 
IOBEPXHOCTH HaGslOMaeTCA OOpallleHve 3HaKa 3apAAa PasbeMHACMBIX NOBEPX- 
yocteit. B o6macTH, OulM3KOH K OOaCTH NepesapxAAKM B CJly¥ae OAHOFO M TOFO 
Ke TloJIMMepa, TWieHKa KOTOPOro HaHOCHTCA Ha NofKNadkKy WH 3aTeM OTpbiBaeTca, 
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HaOw0aeTcA MHHHMYM ajre3sHu MosMMepoB K NosKJayKe, MpHyeM B HeKOTOPbP 
culyuaax afre3Ha MOXKeT MPMHAMATb Jaxke HyJeBoe SHayeHHe. B pe3yabTar 
ycTaHaBJIMBaeTCA TIpaAMasdl CBA3b M@xKAY MeXaHHYeCKHMH HM 3J1eEKTPHYeCKHMI 
XapaKTepHCcTHKaMH ajresHu. 

To oOOCTOATeMbCTBO, UTO BBIABJICHHbIe 3aKOHOMePHOCTH HaOJIOLaoTCA } 
pesyulbTare XHMHUCCKOrO H3Me€HeEHHA NOBeEPXHOCTH, yKa3bIBaeT Ha OCHOBHYK 
poslb XHMMYecKOrO (akTopa B Mpollecce OOpasoBaHUA ABOUHOTO S/eKTPHYeCKOr 
con. Jlaee, ecH CormacHo 9/IeKTpH¥ecKOH TeopHuH afresHH MPHHATb, UTC 
3apAl, Ha OTPbIBAeMbIX MOBEPXHOCTAX ABJIACTCA OCTATOUHBIM 3aPAHOM pase 
JIMHeHHBIX OOKaOK ABOMHOTO 3/IeKTpHYeCKOrO CJIOA, TO H MepeMeHa 3HaKé 

3apsayla OTPbIBaeMbIX MOBepXHOCTel 

spe/em? CBHJIETEIbCTBYeT, OU€BHAHO, O Mepe 
3apAKe OOK aOK MOKOALLerocad KOH 
feucatopa. CuleqopaTebHo, Ta MO 


/, BePpXHOCTb HeoOpaOoTaHHoro CTeK 
Hei Las has jla, KoTOpas’ B Mpolecce o6pasoBa’ 
WE. 


HHA JBOWHOFO 3JIEKTPHYeECKOTO CJIOS 
Oblla JOHOPOM 3JIEKTPOHOB, CTaHO 
BHTCA HX aKUeNTOPOM B pesyJIbTaT 
MOJM@ULUMNPpOBaHHA. ITO U3MeHeHHE 
IIpOHCXOAUT pH HaKOMJeHHH ope 
J@JIGHHOFO KOJIHYeCTBA MeTHJIbHBID 
rpylM Ha NOBepXHOCTH CTeKJIa WIM. 
BepHee, B pe3yJibTaTe JOCTHKeHHS 
OlpeeIeHHOrO COOTHOLIeHHA MEX} 
M06 THJIPOKCHJIbHbIMH H Me€THJIbHBIME 
LGHgSICLg > ,CHgSiCLg —- (CHa) SitLg =; (CHs),SicL TpyMMaMH NoAKIaNKH. Ilo sBcet 
SiCLy = (CH3),SiCLz= “(CH,), SiC = (CH,),SiCL BepOATHOCTH, 3aPAxKeHHe KOHTAK: 
Coomuouenue KommoHeHimoe. THPY!OWUX CJIOeB (vs e. oOK1aOF 
MOULD Y ORE CMEC KOHeHCaTOpa) ABJIA€TCA CYMMApHBIN 
Puc. 3. AgresHa conomumepa CKC-30 u meta- pete eat inti acpipekToM, oy: 
KpHsoBoli KucoTHE (20%) K Moguduunpopan- CIOBJICHHbIM B3aHMOJCHCTBHEM OT: 
HBIM TIOBCPXHOCTAM CTeKJIa ACJIbBHBIX MOJIEKYJIAPHbIX TPYNMHpo- 
BOK CONPHKacalolluxXcH MOBepXHO- 
cteH. IIpu o6pa30BaHHu MIeHKY Hé 
MOAM@PHUMPOBAaHHbIX MOAKIak\KaX HW BOSHHKHOBeHHM JBolHoro 9d/eKTPHye 
CKoro CJIOA B 9TOM MpOllecce NOBePXHOCTHAA MIOTHOCTh 3JICKTPH3aHH MOJKHE 
MaaTb B PAY BIVIOTh NO TOUKM MepesapaAyKH, Mocse vero NOBepXHOCTb- 
AOHOP CTaHOBHTCA MOBePXHOCTbIO-akUenTOpoM, HW Mpolecc oOpa30BaHus 
ABOMHOTO COA Ha NOCMeENYIOWMX WleHaX PAJla CTAHOBUTCA yxKe KauyeCTBeHHC 
MHbIM. 
B 3akJlouenve aBTopbl MpuHocaT OnarogapunoctTs A. A. Kopouesy, B s1a60 
PaTOPpHH KOTOPOrO MpoOBOAHNOCh MOAMPHIMpOBaHHe MOBepXHOCTeli cTeKJa 


OQ24¢68W 86 8 
a 


8 US CM «A heli] 
WObGC4E2O24E68 W864 2 


VWucrutyt dusvueckoiw xuMHHu Tlocrynuso 
AxkajemHuH Hayk CCCP 2 VII 1959 


UHMTUPOBAHHASA JIMTEPATYPA 


1 JI. 1. Mopososa, H. A. Kporosa, Kona. *KypH., 20, 59 (1958). 2 B. B, Ka 
paces, I. HW. Hsmaiaospa, KKT®, 24, 871 (1954). 2H. A. KpoTrosa 
B. B. Kapaces, 10. M. Kupuaaosa, Tp. Uucr. (bus. xum. AH CCCP, B. 6, Hospi 
MeTObI (PUSHKO-XUMMYECKUX HccAeqoBaHuli, M3q. AH CCCP, 111 (1957). * H. A. K&pio 
Tosa, JI. Il. Mopos3osa, JAH, 127, Ne 1 (1959). ha 
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Hoxnayp AKkagemuu nayr CCCP 
1959. Tom 129, N14 


PHSHYECKAA XHMHfA 


A. T. MEP)KAHOB u ©. HW. TYBOBHLKHA 


K TEOPHHM CTALMOHAPHOLFO FOPEHHSA MOPOXA 


(IT pedcmgeneno axademuxom H. H. Cemenoeoim 18 VI 1959) 


Corjiacno Teopuu 1. B.3enbyosuya ('), pH ropeHuu nopoxa B KoHJeHCUpo- 
BaHHOH (pase MpoTeKaloT SHAOTEPMHYECKHE HVIH C1a60 SK30TEPMHYeCKHE PeakIlHh, 
MIpOYKTbI KOTOPbIX CropaloT B ras0BOH ase C BbIAeJICHHEM OCHOBHOFO KOJIMYeCT- 
Ba Tela. Belymlel WH onpeseisiouleH ABsIAeTCA PeakKUHA B ras0Boli ase. CKo- 
pocTb ra3sHuKalluH Yepes H3SMCHEHHE KOJIMYeECTBA Tella, MOABOAMMOrO K Mo- 
BePXHOCTH Nopoxa, NOACTpanMBaeTca MO CKOPOCTb peakUMH B ra3so0Bol daze. 
SebNOBHYeM JaHO MaTeMaTHYECKOe BbIParKeHHe CKOPOCTH TOPpeHHA Yepes Mapa- 
MeTPbI rasOBoH asl. 

B uHacTosueH pa6oTe paccMaTpHBaeTCA ropeHHe Mopoxa Cc TOUKH 3pe- 
HHA IMpoieccoB, MpoTeKatolulMX B  KOHACHCHPOBaHHOH ase, HU MoJyueHbl 
COOTHOWCHHA, CBA3bIBaIOWHe paciipeleleHve TeMMepaTypbl B MOpoxe HU CKO- 
PpoOcTb ropeHHA C TeMJIOKHHETHYCCKHMH XapaKTePpHCTHKAaMH MpolleccoB B KOH- 
JCHCHPOBaHHOHM chase WH BeIHMYHHOH NMocTynaloulero H3 ra3s0BOli cba3bl TeMJIOBO- 
ro loToKa. 

O6osHayeHua: T—Temnepatypa; 7, —TemMepatypa Ha MOBepXHOCTH ro- 
psamero nopoxa; 7) — Temnepatypa Mopoxa Balu OT 30HbI ropeHuaA; x — Mmpo- 
CTpaHCTBeHHadA KOOpAMHaTa (CM); Xp»— WHpHHa 30HbI XHMMYeCKOH peakUHH 
(cM); x;— TOJIMJHHa MporpeToro cJiom (cM); WU—cCKOpocTb ropeHusA (cM/ceK); 
g — TeNNOBOH MOTOK (KaJI/cM?-ceK); Q;—s3anac Tena (Kan/cm"); p — jaBsie- 
Hue (KI'/cm’); @—TemmepaTypompoBoyuocTbh (cM?/cek); C— yaeubHad Tens0- 
€MKOCTb (KaJl/I - rpay); 0—IIOTHOCTb (r/cM’); A — TeNJOMpOBOAHOCTb 
(Kam /CM + ceK -rpayl); Q—TensoBoh addeKT mpoleccoB B KOHJeHCHpoOBaH- 
HOW case (Kan /cm®); ky)—mpemakcnonenT (cek!); E—osHeprua akTHBalHn 
(Kas / Mob); §— 6e3pa3mepHan TemMNepatypa; &-— G6e3pa3MepHad KOOpAMHATa; 
® — Oe3pa3MepHadA CKOpOCcTb ropeHHuaA. 

IIpu coctaBjeHHH YpaBHeHHH YUMTbIBaIOCb CaMOe CYLIeCTBeHHOe HW HaH- 
Oomee OOmlee, a HMCHHO: 9K3OTEPMHYHOCTb MmpoueccoB* (Q > 0) u 3aBHcH- 
MOCTb CKOPOCTH peaKILMH OT TeMMepaTypbl w= ke—F/RT, Yuer cneunpuKku 
IIpoOwleccoB, MpoTeKalolluX B KOHJeCHCHPOBaHHOHW (pase, He MPOu3SBOMJICA. 

Vcxogquan cuctema ypaBHeHui B OObIUHBIX [JIA TeOpHM ropeHua mpHOnu- 
XKCHHAX UMeeT BUT 


dT CR Oe, ERT. 
Cte op Roe sais (1) 


ie be FIRTH) ay (2) 
0 


¢ rpanuuHbimMu ycnosuamu: x =0, T=Ty; x = 00, T=To. 
Y papHenue (1) mpeycraBsnet COOoH ypaBHeHHe TEIOMPOBOAHOCTH C Helpe- 
PbIBHO paCMpeseseHHbIMH MCTOUHHKaMH Telia B CHCTeMe KOOPAMHAT, CBA- 


* OxKcnepuMeHTaJIbHble ucceoBaHUuA, mpoBepeHHbie I]oxusoM (2), Tloka3anu, TO B 
KOHJCHCHpOBaHHOH (ase Topallero MOpoxa MpoTeKaloT CYMMAPHO-9K3OTEPMMYECKHE MPOUeCccHl. 
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3aHHOll C MOBEpXHOCTbIO KOHeHCHpOBaHHON cpaspi (puc.1). CkopocTb ropeHHua 
BXOJUT B 9TO YpaBHeHve Kak Napamerp. YpapHenue (2) CBASbIBAeT CKOPOCTb 
rOpeHHsA (CKOPOCTb HCUE3HOBEHHA KOHCHCHPOBAaHHOH (pasbl) C pactipeeeHHem 


qi 
a 


TeMIepaTypbI B Mopoxe.Cxema pemienusa cucTempt (1)— 
(2) raxoza. V3 (1) naxogqurca pacmpeyemenve Temnepa- 
Typbl T(x, u) 4 moxctaBaaetca B (2). YpaBHenne (2) 
OTHOCHTEIbHO WU pescTaBAeT CoOoH HHTerpasbHOe 
ypaBHeHHe, pellieHHe KOTOporo HM faeT HMCKOMOe 
3HaueHHe CKOpPOCTH TopeHHA KaK (YHKILMIO Napa- 
MeTpOB CHCTeMbI HM rpaHwyHDIX ycuoBHH. IlepBpli 
MHTerpasl YpaBHeHHA TeMJIONPOBOMHOCTH C HCIIOJIb- 
30BaHvem (2) H rpaHWUHbIX YCJOBHH 


Gn + Qu = cou(Ta—T) (3) 


mipewctapaaet coOoH OamaHc Telia B KOH/e@HCH- 
poBaHHo cpa3se H BbIpaxKaeT CBASb Mey TelJO- 

Puc. 1 BbIM HOTOKOM, CKOPOCTbIO TopeHHA HM TeMMepaTys 
pol Ha NosepxHoctTn. Bpipaxkenue (3) MO2KHO HCIOJb30BaTb AIA PacueTa Be- 
JIMYMHbI, MoKasbiparouleH, KaKad MouA Tella, HAyulero Ha HarpeB XOJIONHbIX 
CJIO€B MOpOXa, BbINeIAeTCA B KOHJ€HCHPOBaHHOHM (ase: 


2 Q 


YoOHO npeoOpasoBaTb cuctremy (1)—(2) kK 6e3spa3MepHomy Buyy*: 
a0 x. d0 ih 


Ca ee ae 6) 


ay =e 


wt = | e-9 oat; (6) 
0 
is a dO =the 4. 
E= 0, = 0, de 06 eat’ 
8 ux 
me eras eget 
2 
py Saeed peDaged yar 
*2r Ral Siler u se 
P1j2 = 


= —E/RT cir 
Roe ls a 


Pemrenue CHCTe€MbI B o6lleM Bue TaKOBO: 
— 1 . 1 
Deas Y> alawa o=(y, ite ee 


II[pvOumKeHHOe pellenve NomyduM, mpeneOperaa (mo A.B. 3emzoBnay (*)) 
TeNJIOM, HAYUIMM Ha HarpeB MOpoOxa B 30HE PeaKILMU, T. e. CUMTAA, 4TO BCe 
TelMJO, BbINeAIOMLeeCA B 30HE PeakIHH, YBOAMTCA B BYE TeMmMOBOrO MOTOKa, 

IIpuOsmxeHHad cucTema 


PO 4 le 
dea hygh he ea o = \ Cure 
0 
‘do 1 
E ? OF dé 8 1 


peliaeTCH aHaJIMTHYeCKH, UH BbIpaxkeHve JIA CKOPOCTH HMMeeT mpocrou BUX: 
4 
Qo — 4/2y’ (7) 
* Ilpa mpeoOpasopaHHu K Ge3spa3MepHEIM me 
PCMeHHBIM ObIIO HCHOMb30BaHO pa3soxKeHHe 
SkKCHOHeHTa 10 Mpank-Kamenenkomy (3) u rpaHMuHoe ycoBHe Ha co 3aMeHeHO wees eehe (*); 
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oO? = 


MM, B Pa3MePHBIX MepeMeHHBIX: 


= REM E 
UP == Oke ri to sa o.: (8) 


Puc. 2. 3aBHcuMOCTb OCHOBHBIX XapakTepucTHuK 
TOpeHHA MMPOKCHMMHOBOTO Mopoxa OT CKopo- 
CTH ropeHua 


Tlomb3yACb STAM MIpHOIM2KeHHeM, MOKHO PaccunTaTb UM WHPHHY 30HbI XHMU- 
eCKOH peakiluH * 


anmac Tena u TOJIMINHa IIporperToro CJIOH CBA8AHbI B OCHOBHOM C MUXECJIb- 
OHOBCKUM pacipeyeJIeHHeM M WUMeLOT BHT: 
uQ.. 


qx = Fane l (bopmy.a JIetimyucKoro (°)) (10) 


C wembio MpoBepKH MNOJIyYeHHbIX 
PHOJIMKeHHEIX pelleHHH MpoBeseHo 
HCJIGEHHOe HHTeErPHPpOBaHHe CHCTeMbI 
5)—(6) mpH 3HayeHHAX MapaMeTPOB @ 
Jy =15,5; 6)= 17,0. Pesyapratpt 
acueTa lpuBeeubl B Tad. |. 2 

Kak BuIHO 3 Ta61. 1, TOHHOCTe TN  opanne | 0,362| 0,135) 1,045] 2,28 
PHONMKEHHEIX OPMYJ MOXKHO CUM-  [py6nKennsii 
aTb BIIOJIHE YAOBJICTBOPHTEJIBHOH. pacuer 0,329] 0,114! 1,0 1,0 

VMutepecHo OTMeTHTb, 4YTO B_ Ipe- Eace oe ncnie 1 
€JIbHOM CJIyyae yoo, Kora KOVUH- 5A JL 1s 4,3 ene 
€CTBOM Tella, BbIMe@JICHHOTO B KOHJIeH- 

MpOBaHHOH (base, MOXKHO MpeHeOpeyb Mo CpaBHeHHIO C TEeNJIOM, MOCTYNMB- 
IMM H3 TasoBoli dasbl, CHcTema yYpaBHeHult (5)—(6) pemiaerca anamHTHyeckH, 
BbIPaKeHHe AIA CKOPOCTH MMeeT BU 


w? = e—%F i (99), 


Ta6auna 1 


ED Ip Es 


0 
ex 
me Ei (8) = \ — dx — WHTerpasibHad WoKasaTebHad PYHKUAA. 
—oo 
* Tloq WMpHHOH 30Hbl MOHMMaeTCH paccTOAHHe, Ha MPOTAKeHHM KOTOPOTO CKOPOCTb 


MMHYECKOH peaKIUHH MayaeT B e pas. 
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Ta6Onauna2 


p, KT /em? | u, cm/cex.| a Ty,°C eg Ne Qy, Kan/cm? x7, CM xp, (M 
4 OO 1 O78} 330 Say PA ths 4,6-40-2 4,4-10-2 

40 UX) On55 440 1.102 2,2-10-1 4-10-8 8-10-5 
800 10,8 0,42 560 4,6-108 2,8-10-2 4-40-4 8-10-68 


Ilo nowwyuennpm dopmystam (3), (4), (8)—(11) mponsBezen uncOBOH pac 
yeT JIA UWMpokKcHaHHOBoro Mopoxa. Mcxogqupie aHHble JA pacuera 
a= 1-107? cm?/cex; c = 0,35 Kan/r -rpaq; p= 1,6 r/cm*; Q/p = 80 kau/r (7) 
k, = 10178 cex" w E = 44600 kan/momb (qaHHbIe CamMcoHoBa JIA NMPOKCh 
sauna Ne 1 (°)), T, = 20°. 

PesysbTaTbl pacueTa IpHBeeHbI Ha puc. 2 u YacTHYHO B TAO. 2. Stu pe 
3YJIbTaTbI H3-3€ OTCYTCTBHA HaeKHbIX JaHHbIX MO KHMHETHKe TellJOBbILeTe 
HHA MW 3aBucHMocTH Q(P) Hy2KHO paCCMaTpHBaTb KaK OPH€HTHPOBOUHEIe. 


MucrutyT xuMHyeCcKOH du3HKh Tloctynuo 
Akajemuu HaykK CCCP 10 VI 1959 


WHMTHPOBAHHAA JIATEPATYPA 


1d. B. 8enapbgonuy, KOTO, 12, 498 (1942). 211. ©. Toxua, Doxt. guccet 
tauua, M., 1954. 3]... A. Dpanx-KameuHeunkulh, MO@OX, 18, 738 (1939 
4q.B5B.3enpgospuu J. A. Opanxk-KameHenxKulh, KOX, 12, 100 (1938 
53.U.Apucrosa, O.H. Jetnmy uckuu, DAH, 54; 507 (1946). % K. K. Ag 
apees, Tepmuyeckoe pasioxenie HM ropeHve B3pbiBuaTbIx BeilecTB, M., 1957. 
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Wornxane Akanemuun nayr CCCP 
1959. Tom 129, M1 


PHBSHYECKAAH XHMHA 


E. E. HAKMTHH 


K TEOPHH TEPMH4YECKOLFO PACTIANA 3AKHCH A30TA 
_TIPH HM3SKHX AJABJIEHH AX 


(ITpedcmaeazeno axademuxom B. H. Kondpamveeum 15 VI 1959) 


TepmMuyeckHi pactiay 3aKHCH a30Ta ABJIAeTCH OMHOM U3 HaHOoulee “3y4eH- 
HbIX PeaKIMH, TeopeTHYeCKOMY aHaJIH3y KOTOPOH MocBAWeH pA pa6oT (cm., 
Hampumep, ()). B wactHoctu, HefaBHo uaa u Jletqnep (7), o6cyx aa Ha OcHO- 
BaHHH M3BeCTHBIX SKCMePHMeHTAJIbHbIX JAHHBIX BOMPOC O BLIYHCJICHHH KOHCTAaH- 
rbl CKOpocTH pacnafla N2O c Touku 3penua Teopuli Kaccena u Caenrepa (%), 
NPHIWJIH K BbIBOLY, YTO IPH HH3KHX JaBJeHHAX 9TA KOHCTAHTa MOXET ObITb pac- 
cuHTaHa Mo dopmywe Kacceia c AByMa aPeKTHBHBIMH CTeMeHAMH CBOOOJHI U 
4TO JePOpMallHOHHble KOIeCOAHHA HE BHOCAT BKJIaa B KOHCTaHTY CKOpocTu pac- 
naga k. [pu Tako wyTepnperaluu pacnaya He y4HTHIBaIOTCA, OMHAaKO, CeLy10- 
mHe IBA OOCTOATEIbCTBA. 

Bo-nepBbIX, B COOTBeETCTBHH c TeopHeli Kaccena, appeKTHBHBIMH B JUCCo- 
UMalHi JO/KHbI ObITb Te CTENCHH CBOOOAbI, BPeMA T OOMeHA SHEPrHeH Mex] 
KOTOPbIMH 3HAYHTEIbHO MCHbILe BPCMEHH M@XKAYy MOCMeAOBaTeJIbHbIMH CTOJIKHO- 
BCHHAMH MOJICKYJI T= 1/Z (Z o603HayaeT YHCJIO CTOJIKHOBEHHH MOJIeKYJI B eQH- 
HWY BpemMenn). Jlerko NoKa3aTb, YTO B Clyyae pacnaga N,O ycaoBue tT < Ty 
BbIIIOJIHAeCTCA JIA BCeX CTeMeHeH CBOOosb. JleHCTBUTeIbHO, KHHETHYeCKHE H3- 
MepeHHA BeHUMHEI k B OONAaCTH OHMOJeKYJAPHOTO pacnaya COOTBeETCTBYIOT 
aBJieHiaM p=~10? mn pt. cr. (?,°); Ip“ aTom ycloBuH Z~10° cex~!. Maxcumaib- 
HO€ 3HAYeHHE BPCMEHH T MOXKHO MIPHOJIM2KeHHO OMNpPeeHTb, paccMaTpHBaA OO- 
MeH 2HeEprveli MexKY HOPMAJIbHbIMH KOeOaHHAMH MoJeKyJbl N2O. Cxopoctb 
rakOrO OOMeHa MpONopWHoHuabHa KOSPPUUMeHTY AHTapMOHHYHOCTH KoOeOaHHi 
A OlIPeWeIACTCH KOHCTAHTAMH TPOHHOFO B3aMMOJeHCTBHA CBA3eH M YIJIOB B pas3- 
NOXKKCHHH NMOTCHUMAJIbHOM JHEPrHu B PAX MO eCTeCTBeHHbIM KOoOpAMHaTaM. TakHM 
96pa30M, MbI MOxwKeM HallHcaTb 1/t ~wy, re w — uacToTa KoJeOaHHH HY — 
<osPHUNeHT AaHTrapMOHUYHOCTH. BeMYMHY Y MOXKHO OWCHHTS JBYMA CMocobaMH: 
IHOO KaK OTHOLI€HHe HHTCHCMBHOCTeH OOepTOHa M OCHOBHOHM 4acTOTsl, IM60 Kak 
ITHOCHTEJIbBHOe CMELLECHHE YaCTOTHI NepBoro KOJeOaTeIbHOrO Mepexofla Mo cpaB- 
{€HHIO C YaCTOTOM MasIbIX (TOUHO rapMOHHYeCKHX) KoeOaHHH. Kak u3BecTHO, 
JTHOCHTEIbHaA MHTCHCHBHOCTS OGepToHa Nopsyka 10~° (*); Takaad Ke BeIMYHHA 
IONY4aeTCA H [JIA OTHOCHTeIbHOrO YMeHbINeHHA yacToTH!. [locmemnee clezyer, 
jallpHMep, HW3 aHasu3a cMeKTpa MoweKyuIbI COe (°), 9IeKTpOHHAaA CTPyKTypa u 
\CHOBHbI€ YaCTOTHI KOTOPOH BeCbMa OJIM3KM K CTpykKType H uactotam N,O. Ecau 
{bl IIPHMeM MpHBeeHHOe BbIlle 3HaYeHHe Y H NoO%KAM w = 10! cex?, TO QA 
3peMeHH T MoJyyaem BemuuMHy MopaaKa 107!cex. Takum oOpasom, ycJloBHe 
r<T, BbIMoHAeTcH. Tlockombky MpH yBeMYeHHH 3amlaca KoseOaTebHO 
HEPIHH OTHOCHTeIbHaA POJIb AHTAPMOHHYHOCTH BOSspacTaeT, WIA WMHTePecyto- 
mero Hac Cly4ad KomeOaTeIbHO-BO3OYXCHHOM MOJIEKYJIbI STO HeEPaBeCHCTBO 
IMlUIb YCHIMBaeTca. CieqoBaTesbHO, B paMKax TeopHuH Kaccea HYKHO yUH- 
‘bIBATb He Be, a yYeTbIPe KOMeOaTeJbHble CTEMCHH CBOOOABI. 

Bo-BTopbIxX, CKOpOCTb pacnafla pH HH3KHX aBJIeHHAX OMpeesAeTCA CKO- 
\OCTbIO AKTHBAILMH, T.e. CKOPOCTbIO KOeOaTeIbHOTO BOSOYKeHHA Pactiajato- 
THXCA MOJeKY BOH3H TpaHul Auccownaynu. B Treopuu Kaccema mpeqnoua- 
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raeTcad, UTO 9Ta CKOPOCTh paBHa 4NCTY CToOKHOBeHHH Z. C TOUKH 3peHHA TeO- 
PHM CTOKHOBeHMM Takad Oosmbllad spPeKTUBHOCTh BO3OyxKAeHUA MOKET ObIT 
CBa3aHa C TEM, UTO BOJH3H PpaHHItb!l TUCCOMMAalHH KOeOaTeJIbHble KBaHTbI MaJIbl 
HM CTOJIKHOBCHHA HOCAT HealuaOaTuYecKHl XapaktTep (°). Oro He OCYLLeCTB.IAeT- 
CA, OHaKO, IpH TepMuyeckom pacnaye N2O, KoToppili MpoHCXOAuT C H3MeHEHHeM 
MY JIbTHIJI@ETHOCTH 


N,O (42) —> N,O (8) > Nz (4Z) + O(8P). (1) 


Touka nepeceyenua cHHrseTHOH 1L u TpunJeTHon °4 MOTeHWMaJIbHBIX KPUBBIX, 
onpenessioulad 2Hepruio aKkTuBalun (Eaxr = 60 KKas/MOJb), COOTBeETCTBYeT 
pe3KOMY U3MeHeHHIO (POpMBI HU3Leli MOTeHIMabHOM KPHBOM, TaK 4TO BOJM- 
3M TpaHubl MMCCOWMAalHH He MPOHCXOAMT 3HaUMTebHOrO YMeHbINeHHA KOJIe- 
6aTeIbHEIX KBaHTOB. J|ma Toro 4TOOBI MOF OCYMeCTBUTbCA Pacnay MOvIeKYy Jbl 
NO, Hy2KHO, 4TOOHI ee NOWHAA KOJeOaTeJIbHaA SHEPrHA MpeBbilllasa BeMUH- 
Hy Eaxr} MPH 3TOM pacnay ocymecTBuaeTca 3a Bpema ~1/@P, rye P 060- 
3HayaeT BePOATHOCTb CHHIJeT-TpunseTHoro Mepexoya. BepostHocth P, onpe- 
JIesIeHHad H3 SKCMePHMeHTaJIbHbIX BeJIMYMH KOHCTaHT CKOPOcTeH MOHOMOJIeKy- 
uapHoro pacnaga NO, nopagxa 101— 10% (?). IlockompKy MMHMMaJIbHad 
BemHuMHa 3Heprun AE, KoTopad MoxeT ObITh MepeqaHa Mp CTOJIKHOBeHMH, 
OUKHa ObITb NOpAAKa KoOseGaTeMbHOTO KBaHTa JecspOopMallHOHHbIX KOJIeOaHHH 
(~ 600 cm4), To, BCorsacnH Cc OOMleH TeopHeli Nepeqaun 9HeprH MPM CTOJKHO- 
BeHHAX, 2:ppeKTHBHOCTh KOJIeOaTembHOrTO BO3sOyKJeHHA MoWKHA ObITb Ha 
HeECKOJIbKO MOPAAKOB MeHblue Z (*). 

OyHOBpeMeHHbIN yueT OTMe€UCHHDIX BbIMMe OCOGeHHOCTeH pacialla MOKeT 
6bITh CyeJaH, €CJIH BOCMOIb30BaTbCA BbIBOAaMH TeopHw OMMOJIeKYJApHOre 
pactlaya MOJIeKyJI C y4¥eTOM HapylleHHA GosbIMaHOBCKOrO pacipeyesteHua (°). 
B coorsetcTBHH C pe3yJibTaTamMH paOoTs! (°) KOHCTaHTa cCKOpocTH pacnajla 
OMpeMeAeTCH BeJMUYHMHOM pty =o (AF), ycpeqHeHHOH MO BCeM BpalllaTeJib- 
HbIM HW 3JIEKTPOHHBIM COCTOAHHAM paciajjarollelica MOsIekyubl. KoucTanta 


CKOpocTH pacnajla HeBpalllarolielicA JBYXaTOMHOM MOJleKyJIbI ompeyedaeTca 
BbIPaxKeHHeM: 


4 m—1 4 
po =Z/| {OP o+ Dy PO Pant |, (2) 
n=0 


0 
B KoTopom x o6o3HauaeT paBHOBeCHYIO HOPMHPOBaHHy!O KoJeOaTeJbHYy!O 


(PYHKUMIO §=pacmpesetenua, Pp, n1+y— BEPOATHOCTb OJHOKBaHTOBOTO KOJIeGa- 
TeJIbHOrO BosOyxKJeHHA Hu P,,— BepOATHOCTb Mepexoya B MMCCOlMMpo- 
BaHHoe cocTosHve. Dopmyvia (2), BbIBeeHHad JIA MBYXATOMHbIX MOJIeKY J, 
jlonycKaeT oOoOnjeHue Ha MHOrOaTOMHbIe MOJeKysbl. IIpu 3TOM TOJIbKO HeO6- 
XOAMMO YUYeCTb MOBbIIICHHbIM KOJIeOaTeJIbHbIM CTATHCTHYCCKHH BEC xeon YPOB- 
HeH sHeprun c E~EF ayy. STO MerKO CelaTb, CCIM YueCTb, YTO K JMCCO- 
WMallu MPpWBOAMT aHTHCHMMeTpHYHOe KOJIeOaHHe ws MOJIeKyubI NO (mocKosb- 
Ky MoJekyjia N,O HecuMMeTpHuHa, TePMHH AHTHCHMMeTPHYUHOe KOsIeOaHHe 
OOo3Ha¥aeT TOJIbKO, 4TO (pa3bl CMe€LICHHA ATOMOB a30Ta HM aTOMa KUCsOposa 
M3 MOJIOKeHHA PaBHOBECHA MPOTHBONOJO*KHbI). OctTasbHble KoNeOaHuA (Ba- 
JIGHTHO® CHMMeTPH4HOe ; HM Ba ePOPMAIMHOHHBIX Wy) HIPaloT POJIb 3HEp- 
reruyueckoro peseppyapa. Takum o6pa30m Haiijjem 


non = (EXT ho,) (Eaur/ Tio)? / Q -3!, (3) 


rye Q—cyMMa COCTOAHHH TpeX OCUMIMATOPOB C YaCTOTaMH ®, HM JBaxKIbI 
BbIDPOKTCHHOM YaCTOTOH Ws. Ecam 3yecb MOJOKUTh ©; = Wo, TO MOMYUNTCA 
W3BeCTHOe BbIPaxKeHHe [IA KpaTHOCTH BbIPOKAeHHA ypoBua FE = E,,, CucTe- 
MbI YeTbIPCX TaPMOHMYECKUX OCIMINATOpOB. Bplpaxenue (3) saBaaerca mpu- 
OJIMKEHHBIM, TaK KaK B HEM He YSHTbIBAeTCH YMeHbIMeHHe UaCTOTHI BCJeICT- 
Bue aHrapMOHHYHOcTH. OGycNOBJeHHad 93THM BO3MOXHaAA OWMOKAa MOxKeT 
IIPHBeECTH K YBeJIMYCHHIO Pyon B 2—3 Pasa. 
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Tlepexoy B AMCCOWMMpOBaHHOe COCTOAHHe B HalleM cylyyae COOTBeETCTBYeT 
iepexofy C Ipyllbl CaMbIX BePXHHX YPOBHeH, sexKauluxX HUKe TOUKH mepe- 
eueHHA MOTeHIMaJIbHBIX KPHBbIX CHHTJICTHOrO H TPHMeTHOrO cocTOAHHH, Ha 
IM KaliliMe YPOBHH, JlexKalllve BbIIWe STO TOUKH. O6osHayHM BeposTHOCTS 
akoro mepexoya P (AE). Hockompky 9Heprus Bos6yxyeHua AE, coorserct- 
j Eee pa3HOCTH 9HeEprH MexKAY ABYMA TpynmnamMu TeCcHO pacmMoJIOxKeHHBIX 
poBHel, MaJIO MeHAeTCA BONM3H Mmpeema Wuccounaluu, a BeMUMHBI hs oh 
SBICTPO yObIBaloT IPH YMeHDbINeHHH SHeprHuu, B cymMe (2) MO2KHO M0J1I0%KUTS 
ie, nti = Po = P(AE), aro paer 


tho = ZP non P (AE) exp (— Earr/ RT). (4) 


YcpeqHeHve 9TOFO BbIPaxKeHHA MO BPalllaTesIbHBIM H 2ICKTPOHHBIM COCTOSHH- 
IM IIPHBOXMT K MOABUeHHIO JOOaBOUHBIX MHOXKUTeCH yp H Yon. Ipocran 
eHKa, aHaJIOrMuHaA MpoBeyeHHOH B padore (°), Maer Psp = 2. Uro Kacaer- 
“A Pon, TO CM€KTPOCKONMYeCKH KOMOHHUPyrolllee C OCHOBHbIM 93JIEKTPOHHOe 
socrosuue 1S MoJieKyJbl N.O JiexkuT BbIe Mpezema Tuccounanuu (~ 3000 A). 
Ha ocHOBaHHH KauecTBeHHbIX JuarpamMM Youuua (8) MO2KHO 3aKJIOUNTb, YTO 
MexK Jy OCHOBHbIM COCTOAHHeM py vu cocrosHvem LZ; cymecrsyior ene Tep- 
mpl 1A, H um TaK YTO BOSMO}KHOC 3HAUCHHE Y5, 3aKJIOUCHO B HHTepBawe 
B35. lloncrapnan. B..(4)0 @sp=2,. Sow=— 1, Eaxr = 60 kKan/momn, 
T = 888° K, Z=2-10'* cm? /mompb - ceK, @, = 1284 cm, w, = 588 cm! uw 
3 = 2238 cm !, nomyuaem 


ko P (AE) -2- 104 cm? / Mou - cex. (5) 


BeposTHOcTb KosIeOaTeJIbHOrO Bo3sOyxyeHHuA P (AE) MoxKHO OMeCHHTb Ha OCHO- 
BaHun dopmywp Uleapua u Tepudespyza (*): 


P (AE) = | (aAg)n"* (RAE /®,)* x" exp[— 3x — AE /2kT), 


6 
y= [n (AE)? /4eokT]", 2) = ba? / 2m. @ 


Snecb Ag o6o3Ha¥aeT ammiuTyqy KoneOaHni, « 1—paynyc jelicrBua OOMmex- 
HbIX CHJI, —TIpHBeJeHHYIO Maccy CTaJIKHBaIOMIMXcA MoOsIeKy. B Hawiem 
cmyuae KouleOaTeJIbHO- BosOy 2K LeHHOL MOJICKY Jbl AaMIJIMTYa KosleOaHHi mpH- 
ONM3UNTeIbHO paBHa paquycy WeHcTBUA OOMeCHHBIX CH, TaK 4TO MbI MOJlaraeM 
(aAg)n*t~ 1. [na BenuunHbI & MbI BO3bMeM OObTYHOe 3HayeHHe «2 = 5-106 cu, 
Ilockombky BeposTHocTtp P(AE) Obicrpo yMeHbllaeTcA C yBeJHYeHHeM 5Hep- 
ruu mepexona AE, ee BemnuunMHa OMpeyemseTca MMHMMAJIbHbIM KBaHTOM. Mp 
JOJ2KHbI MOSTOMY MPHHATb BO BHHMaHHe TOJbKO YacTOTy eCoOpMal\MOHHBIX 
KOJIeOaHHii C yYeTOM aHTaPMOHMUHOCTH, BOSHHKarOlleH B pe3yJIbTaTe HeOOJIb- 
moro pacTaxeHua cBa3H NO nepea Auccolmauuen. CoorzercTpyromlas OueHKa 
naetr AE ~550 cm}. IlogcraHopka sTHX 3Ha¥eHHH NMapaMeTpos B (6) mpu- 
BOUT K BbIpaxKeHHt0 


P (AE) = 4-107, (7) 
Tak UTO OKOHYATEJIbHO [JIA KOHCTAHTbI CKODPOCTHM Ppacliiajla k MOJYYaeTCH Be- 
JHUNHA 


k= 10 cm?/moub-cek. (8) 


3nauenne k,BpraucaenHoe [na0m uv Jlaliqepom (?) nyTemM SKCTpanouIMpoBaHnA 

9KCIECPHMEHTAJIbHBIX JAHHbIX K HYJICBbIM JaBJICHHAM Mp TOM xe CaMOH TemIe- 
patype (T = 888° K), paBuo 

Roxe = 14 cM?/MoJIb-ceK. (9) 
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PazymeeTca, MoulyyeHHoe xopollee CoBNagqeHHe MexXy paccuHTaHHOH 4H 
9KCIePHMeHTaJIbHOM KOHCTaHTaMH CKOpoctel pacnaya CipaBeJIHBO C TOUHOCTbIO 
No wopsykKa. CyuecTBeHHO, OHAaKO, 4TO CCIM He YYHTbIBATh ecbopMal\Hou- 
HbIX KOJleOaHHli COBCeM, HO YYHTbIBaTb MaJly10 3:pc/peKTHBHOCTh KOIeOaTe/IbHOTO 
BO3OYXJCHHA, PaCCUHTAaHHble BeJIMYHHbI KOHCTAHTbI CKOPOCTH pacnaya Mo/y- 
YHJIHMCb Obl Ha JBa-TpH NOpsAyKa MeHbIUe SKCMePHMEHTAJIbHBIX. 

OcHoBHOH BEIBO, paGoTbl pacmpocTpanserca Take Ha HeaqMaOaTHUeCKuH 
pacnal Apyrux Moveky.JI: CKOpocTb TepMHYecKoroO HeaMaOaTuYeCKoro pacnasa 
MOJIeKYJI, KOTOPad ONpedemAeTCA B CJLyYae MOHOMOJIeKYyJIAPHOrO pacnaya CKO- 
PpOCTbiO Mepexoa C OAHOM MOTeHWHaAIbHOH KPHBOM Ha Apyry!o C H3MeHeHHeM 
MYJIbTHILI€THOCTH, B OHMMOJIEKYJIAPHOM OOacTH pacMafla JIMMUTHpyeTcA CKOpo- 
CTbIO KoueOaTeIbHOL akTHBaLHNH. I loculeqHee CBA3AHO CO CpaBHHUTe/IbHO OOJIbLIOU 
BeIHMYHHOH KOeOaTeIbHOFO KBaHTa BOJIH3H MepecCeyeHHA MOTeHIMaJIbHbIX KPH- 
BbIX Pa3JIMYHOH MYJIbTHILICTHOCTH. 

Burpaxaio OularowapHoctb mpod. H. JI. Coxozosy 3a o6cyxeHHe padorsl. 


MuctutyT XHMHyeCKOH (u3HKU Iloctynu10 
AkajemMHH Hayk CCCP 12 VI 1959 
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Wornxagn Akanemun nayx CCCP 
1959. Tom 129, Ne 4 


PHSHTECKAA XHMHA 


B. ¥0. OPJIOB u 4uaen-Koppecnonyzent AH CCCP H. M. )KABOPOHKOB 


JEMCTBME YJIbTPASBYKA HA ABCOPBLLMIO 
YPIEKMCIIOFO FA3A BORON 


H3yueHne BJIMAHUA YJIbTpasByKa Ha Tpowecc aOcopOuHH Welecoo6pa3Ho 

IPOBOJHTb B YCJIOBHAX, KOra JIMMHMTHPytouleH CTaqMeH ABIAeTCA Luppy3vA 
3 KAKO dase. B HacTosme paOoTe UCCeLOBaOCh BJIMAHHE YJIbTpasByka 
ia CKOPOCTb aOcopouHn 
PacTBopeHHaA) yrvieKuc- 
10oro ra3a BOOK; Kak H3- 
B3ECTHO, Maccomepeyaua B 
TOM Clyuae onpelemAer- 
“A  COMPOTHBJICHHeEM B 
KUAKOCTH (1). & & 
m@ IlpeqBapurTewJbubie 
MIBIThI MPOBOAWJIHCbh B 
‘TakaHe C BOJOH, Ha 
<OTOPOH HaxOQMWJICA uH- 
‘THK COe2; YyJIbTpa3sByK 
jactroToH 800 xKrit Ww HH- 
‘CHCHBHOCTbLIO H€CKOJIbKO 
3aTT Ha CM? BBOMJICA 
“HU3Y “epe3 THO CTaKanHa. 
DbIIO + HalJeHO, YTO MO], 
[eHCTBHEM YJIbTPpa3ByKa, 
3bI3BIBAaIOULerO OO6pa3soBa- 
que (OHTaHa, CKOPOCTb 
1GcopOuHH YyBeJIHUNBaeT- 
-a B 100 pa3 no cpaBue- 
1H10 CO CKOPOCTbIO Aud)- 
py3HOHHOrO pacTBOpeHHA Peat 
{ OJHOTO MopsyKa co 
KOPOCTbIO adcopo6unn 
IpH paOoTe yerTbipexmpo- 
lelepHOH Mellaiku c unciom o6opotops 800—1800 B muuyrty. Ta- 
soe ycKopeHHe aOcopOluH MOxeT ObITb OOBACHEHO YBeEJIMYCHHEM MOBeEPXHOCTH 
<OHTaKTa (:ba3 IPH ObICTPOM ee OOHOBJeEHHU 3a CUeT OOPas0BaHHUA Opbisr U TY- 
faHa WM WHTCHCHBHOrO MepeMellIMBaHHA X%UAKOCTH. CielyeT OTMeTHT, YTO, 
[eCMOTPA Ha CHJIbHYIO KaBUTAallHi0, O6e3raxKHBaHHA KUAKOCTH HE MPOHCXOMNIO,— 
[epe3 HECKOJIbKO MHHYT Mocsie Havala OMbITa KOHWeHTpalluA COz B Hel JocTu- 
‘ala PaBHOBeCHOH JIA JaHHOH TeMMepaTypbpl. 

Onpitbi* no HempepHiBHOH a6cop6uuH COz mpoBosusNch B ABYX HeOOJbIIMX 
IbTPa3BYKOBBIX IJICHOUHbIX KOJIOHKAX C MCMO/JIb3OBaHHeM B KaueCTBe H3Jly- 
[aTeMCH MOJIbIX THTaHaTOapHeBbIX IWHJIMHIpoOB. 

Ilpumenenue NosapH30BaHHEIX M0 paduycy (TOME CTeHOK) THTaHaTOapHe- 


saab TERY 719 


Puc. 1. Cxema ycTraHoBKH 


* B BpIMOJIHeHHH 9KCNepHMeHToB IpHHuMasa yuacrue P. A. MBanosa. 


1 JLAH, tr. 129, No 1 164 


BbIX IHIMHApOB B JaHHOM csly4ae OblIO OCOOeHHO YAOOHBIM, MOCKOJbKY, BO 
Me€pBbIX, CaM H3JIyUaTeIb MOXHO HCMOIb30BATb KaK aOCOPOWUMOHHY!0 MieHOY 


HYIO KOJIOHKY HM, BO-BTOPbIX, KaxkJbih U3J/1y 
yaTelb UMeeT Be COOCTBeHHbIe YaCTOTbI KO: 
Je6aHHi, MOMePeyHbIX MIO OTHOLUCHHIO K CT€Kal0- 
mel MO HeMy MvIeHKe, MO TOJIMHHe CTeHOK UH MC 
OKPY2KHOCTH. ITO MO3BOJIAeT HCCIEQOBATb BMA 
He YWaCTOTHI YJIbTpasByka Ha mMpotmecc adcop6- 
WuH, 6€3 H3MeCHeHHA BCeX OCTAJIbHbIX YCJIOBUH. 

CxeMa ycTaHOBKH moKa3saHa Ha puc. | 
KononkKa J muTaeTcCaA HampsxKeHHeM BbICOKO# 
yacToTbhl oT reHepatopa Y3I; ocwusnorpag 
30-7 u reHepatop [CC-6 mogBoua1oT H3MepATI 
yacTOTy KoueOaHHH. BogonpoBoyuaad Boa M0- 
yaeTcaA uepe3 TepMoctaT 2, MaHocTaT 3, peo- 
MeTp 4 4H 3aTBOp 5 K BepXHeMy KOHILy KO 
JIOHKH; Od6ubillad uacTb CTeKalolleH U3 Het 
X%KUAKOCTH MpoxowuT uepes OTOOPHUK 6, OT- 
Kyla nopuuamu no 50 mua oT6apaetca He 
aHau3. TemMnepaTypa Bo-bl Ha Bxoye # He 
BbIXOe€ H3 KOJIOHKH f, H fy H3MepAeTCHA Tep- 
MoMeTpamu 7 Hu 8; yBemM4eHHe TemMnepaTypb 
t,—?t, MO3BOIAeT CYRUTb OO HHTCHCHBHOCT? 
VJIbTpa3sByKa. 


Puc. 2. YcrpoticrBo yibTpa3BykoBoH KomoHKH: | — 

THTaHaTOapHeBble WHIHHApEI, 2 — meKcHruacoBble cblauH- 

Iibl, 3 — Ipy2KHubI, 4 — pe3HHOBbIe Mpoksayku, 5 — 

CTeKJIAHHaA pyOalika, 6 —cerka JIA paBHOMepHore 
pacipeyzemeHua M1eHKH 


Yrsekucbld a3, pacxoX KOTOporo perysMpyeTcH MaHocTaToM 9 iH H3 
MepseTcad peometpom /0, nofaeTcH B KOJOHKY CHH3y Yepc3 TpyOKy IJ] | 


BbIXOJUT 


cBepxy uepes 


y3koe 


Ta6Oauna i 


OTBepcTHe JIA BBOa 3a3eMJIeH- 
Horo MpoBoga; 3aTBop 2 o6e- 
cneunBaeT HeOoubmoH mno_nop 
Wapnenua. LlunmuHnpbl oxviaxKya- 
IOTCA CHAPpy2xKH BO3KYXOM, Mpo- 
XOMAUWHM uepes vloByuIKy 13, 
NOrpyXeHHVIO B KUAKHU KHCJIO- 
pod, u pyOamKky 1/4; Onaroqapa 
STOMY H€T HeOOXOMMMOCTH B M0- 
yaue Ha THTaHaT Oapua novApH- 
3ylollero HanpsoKeHHA. 

YcTpoHcTBO OHO U3 KOVJIO- 
HOK MOKa3aHO GovIee mnOpoOHO 
Ha pue. 2. Lusmmuyzpp / 3aKaTbl 
Mex)y @ilaHwamMu 2 C MOMOLLbIO 
yeTbIpexX UpyxKuH 38. Cetka 6 
oOecneyHBaeT PpaBHOMepHoe pac- 
ipeqeyieHHe %2XAAKOCTH MO CcMa- 
YHBaeMOH NOBepXHOCTH. Xa- 
PakTePHCTUKH KOJIOHOK MpHBese- 
HbI B Ta6a. 1. 

Bo36yxenve KomeOaHnii WH- 


Hexoropple JaAHHble YJIbTPpasBYKOBbIX KOJIOHOK 


XapakTepucTuka 
KOJIOHOK 


KomouKa 


TuTaHaTOapHeBble WHJMHApPHI * NoNe 4,2 NoNe 3,4 
O6ujan BbICOTa ABYX IHJIHH- 

ApoB, MM 135 153,4 
BuemHuh QuamMeTp, MM 18,5 30,0 
BuytpeHHul WuameTp, MM Tye = 
BuyTpeHHAA NOBEPXHOCTh H3- 

ayuateneH Syayz 51,3 cm? 1441 cm? 
TlopepxHOCTb WHJIHHEpOB Cepe6péuan | Cepebépé- 

Has, 
ocTeKJIO- 
BaHHad 
KouTaKTHI K 91eKTpOZaM IlpyxuH- TlanHpie 


Uactota komeOaHut K TOME 
fe, Kr 

Yactota KOe6aHuli NO OK- 
Py2kHOCTH fg) KIIL 


HbIe 


800 
100 


780 
50 


* Iluaunmpp NeNe 1, 2 usroropseupt B To 
CyapCTBeHHOM 9JIEKTpOKepaMu4ecKOM MHCTHTY 


Te, NeNe 


AH CCCP 


3, 4—sB AxKycTuyecKOM MHCTHTYT 


JMHIPOB MpOH3BOHI0Ccb oT reHepaTopoB [Y-3 u RFT-602. Ha Kap naj 


yaTeJIb MOJaBaJiocb Jo 150 B HaNpaxKeHHA BbICOKOM YaCTOTHI; 
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MHTCHCHBHOCT 


WIbTpasByka, H3JIyYaBLIerocA MPH 9TOM BHYTPb KOJIOHOK, B IWICHKY, CocTa- 
ia H€CKOJIbKO BaTT Ha CM’. OlleHKa MHTCHCHBHOCTH MpousBokusacb 10 
opMyuie 

U 


je hee (te — t,), 

| H3J1 

Je V — pacxoq Bodb Ha opowlenue KosoHKu. M3-3a HeqocTaTouHOrO OXxJIa- 
XCHHA  UHJIMHIPOB NouJyuaBliMecd MpH 2xTOM 3HaueHuA J MOTH ObITD 
€CKOJIbKO 3aBbIIUeHHbIMH. Maccone- 

eqaya  B KOJOHKaX B OTCYTCTBHe Ta6Oauna 2 
JIbTPa3sByKa paccunTbipalach = MO __ 
| . - ' 
KuHrOW (”) AA pANa 3HAYCHH TEM:  Konouxat,h—1hem, 


Kononka 2, h = 16 cm, 


epaTypbl H pacxOjla BOA, COOTBeTCT- S = 53 cm? S = 146 cm? 
YrOllHX YCJIOBHAM HaliiMX  OMIbITOB : i 
ra61. 3). OrHocutembHad KoHienTpa- — ¢, °c | x, cex.| “rp. | 4,06 | x, cex.| Cr. 
‘MA paCTBOPeHHOrO Ta3a B CTeKUIel th a 
3 KOJIOHKH BOJbl paByHa 
iS pee cutee ee etree 

C/Cy = 2008/0 V Djrt, oj ag | 19 | & | 08) 88 
me C— konllentpauua CO,, Cy)— ay 0,44 a 15 0732 10.4 
ABHOBCCHAA KOHICHTpallua A an- rs ee 2 
OH Temnepatypbl, S — moBpepXHOCTb v oe ES > = 560 Ma/MaH. 
Scop6unn, D—Kospdnuuent Aubpbysuu BR oe ae : Pe ae 
10, B Bose, + — MpokouKUTebHOCTb ppc mae 10 | 0,31 | 8,9 
pollecca a6cop6uuu. Pe3yapratel pac- aw ee Ae eis eo ME i oe 
era IpuHBegenbl B Ta6l. 2. Bpruucuie- 2 | Ot aedss | 825 SI 0,271) Ad,6 
HA CMpaBeVIMBbI MpH cod LeHuu cere TA ee 
cnopua (°) 


Dh/ws <0,02, 


OTOPOE BHINIOJIHACTCA AJIA BCeEX PaCCUMTAHHbIx TOUCK. 3iecb h — Bpicota 


O6cOpOMHOHHOH KOJIOHKH, W — MOTHOCTh OPOIeHHA Ha CAMHULY AJIMHbI NepH- 
MeTpa, 5 —TOJIU[HHa MVJICHKH. 


i I a3 
Gui TemnepaTypHble 3aBHCHMocTH 
Y CNOBUA NpOBeJeCHHA OMNBITOB C yJIbTpasByKOM CIC, IIPHBeeHHBIe B Tabu. we 
% YROBJICTBOPAIOT YpaBHeHHAM TH- 
- = Re Bs A tig Ha C/C,=a (1 + 0,02¢). Takum 
= Rese: a? | -9 |#5 |82S  o6pasom, yckopenue adcop6unH 
Bre) Sy bese gS |B: | a5 geo CO, ¢ pocTtom TemmepaTypbl Cco- 
ie Sle - 

mete eel ee | 28 ihe eg craBlaeT oko0 2% Ha rpazyc. 

ga oF | 5 om gad ae 3 
e/s|]e| 2| 23 | oe |s2./S8  OKcMepHMeHTambHbIe 3Ha4eHHA 
- C/Cy, MOJIyY4YeHHbIe +B OMbITaX, 
1 | 4 | $00] 128 | 0,54 | 45 | 2 corjacytoTcd € paCCUMTaHHbIMH. 

200 , 15 yo 4 

3 | s00| 200 | o'88 | 48 ie | tae YcJIOBHA MpoBeeCHHA OMBITOB 
RB Oe ose OOH te | 28 C YJIbTpa3BYKOM JaHbI B TAGs. 3. 
6 | 100} 200 | 0,88 | 6 5 | 41,9 BxwoveHhe YJIbTpasByKa CyIle- 
2 | 2 | 49] 500 | 4.45) 4 5 | 3,0 CTBeCHHO Me€HAJIO THApo,MHamnye- 
vel 5 4; 5 
i | 790 | ceo | 429 | 20 ra We he CKy!0 KapTHHY CTeKaHHA %KUAKO 
5’ | 770 | 500 | 4,45 | 4-5 Te 28 CTH B KoJOHKe. Ecum 6e3 yubT- 


pa3sByKa Bofla cTeKaJla B Bue 

laqKol, HHOra culerka [porxallleH MIeCHKH, TO Mo MelicTBHeM YJIbTpa3sByKa 
1 Heli MOABAIACb CHCTeMa MeplalolMX MomepeyHEIxX CToAYHX BosH. B onbi- 
X Ha KouloHKe | BOJHbI OObINHO ObIH KOJIbILCBLIMH HM NOBTOPAJIHCb pery- 
IpHO Uepes paBHble MHTePBaJIbl, COCTaBAABIIMe OKOO 3 MM Ha 4YacToTe 
0 Kriy_ H OKoO 1 cm Ha yactote 100 xru. B onpirax Ha KOIOHKe 2 Ha OOeHXxX 
ICTOTaX BOJIHbI ObIIH KOPOTKHe, GecnopsyouHEle, B Bue pau. Kpome Toro, 
1uactotre 50 kri, B WleHKe JBYMA MosocaMH MpoOTHB CepeXHH WHJIMHApOB 
© BBICOTe) BOSHHKasIa KaBHTallua. Wupuna Momoc cocTaBJAJla B 3aBHCH- 
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MOCTH OT HHTeCHCHBHOCTH yuibTpasByKa oT 20 Ao 100% BpIcoTb! WHIMHApoB 
He6oubilloe KOMMUeCTBO TYMaHa, OOPasOBbIBaBlerocd Ha STOW YaCTOTe, M03 
BOJIAJIO TAKKE HaGMIONaTb CTOAUHE BOJIHbI BTa30BOH (ase, MOCKOJIbKY 4a 
CTHIbI TYMaHa YWepxKUBaHCb B y3JlaX KOeOaHHH B Bue TpeX KOHIeCHTpuye 
CKHX KoJlell (B WlaHe) H 10 OCH TPyOKH. ¢ 

Ha puc. 3 mpuBeeHbI XapakTepHble KPHBbIe POCTa OTHOCHTEJIbHOH KOHILCH 
Tpatuu CO B Bole C YBeIM4eHHeM HHTeHCHBHOCTH yubTpasByka. [lo ocu opiu 
HaT OTJOXKeHa BeJIMYHHA 

oa (lo 
(C/Cp)6.ya. 
Cp— paBHOBecHad KOHUeCHTpallud Opalacb WA CpeqHeH ‘TemMepaTyPpbl B KO 


| ts 
HOWKG) Top = = MakcuMaJIbHble 3HaueHHA Q, OCTHIHYTHIC B Ka2K OM OMbITE 


IIPHBeMeHbI Tak%Ke B TaG. 3. Kak BHAHO u3 padi 
Ka H TaGOJIHIbl, WO, WeHCTBHeM YJIbTpa3sByKa CKO 
pocTb aOcopOlWHH 3HaYHTeIbHO YBeJIMYHBaeTCA 
Han6onee apdekTHBHOH OKa3a/laCb 4aCTOTé 
50 «ru. IIlpH MHTeHCHBHOCTH YJIibTpa3BYKé 
~1—2 sr/cm” nomyyeH NOYTH 4YeTbIPeXKPaTHBIk 
PpOCT OTHOCHTEJIbHOH KOHILCHTpaluu; pH wacrTore 
800 Kril H TaKOHM Ke HHTCHCHBHOCTH 93TOT PoC’ 
He mpeBbiitian 2—2,5. JleicrBue yJIbTpa3sByKa 4a: 
croroH 100 Kr He OTMHYAaIOCb OT TakOBOrO Ip! 
800 xru. 
i j ee Cy] 10 BU3YaJIbHbIM HaOJIOAeHHAM, yBenuue 
Konowea HH€ MOBEPXHOCTH KOHTAaKTa (pa3 3a CuUeT BOJIHOOO: 
pa30BaHHA OblIO HeEOCTaTOUHBIM JIA OOBACHEHUS 
Puc. 3. Yckopenue aOcopouMA yosyyeHHOrO pocTa cKOpocTH aG6cop6muuu. [pu 
oe ee comonks Ne 2 —sC#BACHHDI BEI pacueT NOKa3bIBaeT, 4TO ycKOpe 
HMe MacconepeqauH BCIeACTBHe NMOBbIIMeHHA TEM 
llepaTypbl, BbISBaHHOTO jJleHCTBHeEM YJIbTpa3ByKa 
Take HesHaunTebHO. Hanpumep, Bombite Ne 3aTor tbakTOp Mor Bbi3BaT! 
poct C/C, Hub Ha 16%, BMecTo Ha6mogaBuiuxca 160%. Ilo-Buqumomy, ycKo 
peHue aOcopOuHH cBxA3aHO rmaBHbIM OOpa30M c Typ6ysH3aluel meHKH 
MpOvcxosAmeH MOA WeHcTBHeM yJIbTpasByka; Ha uacToTre 50 Krit 3TOM! 
cnocoOcTBOBaa, OY€BHAHO, UH KaBUTallus. 

K coxkaJleHHi0, yBeJIMYeHHe HHTCHCMBHOCTH YyJIbTpasByKa Bbillle 2—3 BT/cM 
MIpHBOANIO OOBIMHO, MPH aHHOl TOJMMHeE HKUAKOCTHOM MIeHKH, K YaCTHUHOMY 
ee BbICbIXaHHIO, Ha MOBEPXHOCTH KOJIOHKH MOABJIAJIMCb HECMOUCHHbIE yUacTKH 
OTO ABJIeHHe BHISbIBAJIOCh KaK YCHJIeHHeM HarpeBa WHIMHApOB, Tak HW yxyque 
HHeM PaBHOMepHOCTH pacmpefeseHHA %AHKOCTH MO NepuMerpy TpyOKH M0) 
JeHCTBHeM YJIbTpa3BykKa. 


B 3akJI0ueHMe aBTOPbl BbIpaxKaioT GwlarofapHocth B. VW. KonoGeesy 3% 
o6cyxKeHHe padorsi. 
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WHMTHPOBAHHAA JIATEPATYPA 
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Hornayp Akagwemun nayk CCCP 
1959. Tom 129, Ni 1 


PH3BHVYECKAA XHMHA 


O. B. TITHILbIH 


Ob ONPEAEJIEHHHW «HEBO3SMYUIEHHbIX» PASMEPOB 
MAKPOMOJIEKYJI B XOPOUWIMX PACTBOPMTEJIAX 


(ITpedcmaeaeno axademukom B. A. Kapeunom 11 VI 1959) 


Kak U3BeCTHO, HCCIeqOBaHHe pasMepOB NOMHMePHBIX MOJIeKyJI B pacTBope 
O3BOJIAeT CYAHTb O FHOKOCTH WeneH WM HX CTepeOXHMHYeCKOM crpoeHHH (*~°). 
OyHako [Ist STOrO HeEOOXOAMMO MpoBeyeHHe H3MepeHui pu 9-Temnepatype 
Dopu (*), Ip KOTOPOH pacTBop BeleT ceOA KaK HeaJIbHbIii, T. e. BTOPO BUDH- 
AIBHBIM KOS*PUUMeHT Ay B pPasJIOXKeCHHH OCMOTHYECKOrO [aBeHHA B PAL m0 
KOHIeCHTPalluu paBeH Hywi0. B xopouiMx pacTBOpHTelAx pa3MepbI MaKPOMOJIe- 
KYJI B 3HAYMTEIBHOM Mepe ONpeeAIOTCA BSAHMOJeHCTBUAMH JlaslbHero nopsyKa 
MexKLy CerMeHTaMH Wel, a TakyKe MewKAy cerMeHTaMH Wend WH MovJleKyaMu 
pactBoputTeia. CoBpeMeHHbIe TEOPHH B3aHMOJelHcTBUH JasbHero MOpAyKa ycta- 
HaBJIMBalOT CBA3b MexKAy «KoopPHUMeEHTOM pa3sqyBaHHA» MaKPOMOUJIeKyJIbl pH 
Hepexoye oT 9-TOUKH K XOpOlleMy pacTBOpHTesiO H TepMOAMHAaMMYeCKUMH Ma- 
paMeTpaMH, XapaKkTepH3YIOlWHMH JaHHy!Io Mapy nmomMMep — pacTBoputeb (°). 

Tak KaK Yepe3 yKa3aHHble BbIle TepMOJMHaMNYeCcKHe NWapaMeTPbI MOKeT 
ObITb BbIPaKeH Take BTOPOM BUPHaJIbHbIM KOS*PMUMEHT, TO BO3MO2XKHO M0- 
CTpOeHHe TeOPHH, HeMOcpeACTBeEHHO CBASHIBAIOMIeH MexKy coOoM pa3Mepbl Mak- 
poMOJleKyJIbl B J@aHHOM PacTBOPHTesle, BTOPOH BUPHaJIbHbIN KOSPPHUMeHT- 
MOJIEKYJIAPHbIM BEC MOJIHMepa HU pasMepbl MakpoMoulekyJIbI B 9-pacTBopuTese, 
He BO3MYILCHHbIe B3ANMOJeHCTBHAMH JlasibHero nopsKa (°). Takaa Teopua mo- 
3BOHJia Obl ONPeeJATh HEBOSMYLICHHbIC Pa3MePbI MAKPOMOJIeKyJI 3 OMbITOB 
B XOPOINIHX pacTBOPHTeJIAX, He NpHOerana K U3MeHeHHAM B §-TOUKe. ITO ocoGeHHO 
CYIeCTBeHHO JIA KPHCTAJJIM3YIOWNXCA NOJIMMepOB, PaCTBOPbI KOTOPbIX TPH 
Temiepatype HHKe TeMMmepaTypbl WwlaBJICeHHA MeTacTaOWJIbHbl MO OTHOLICHHIO 
K KPHCTaJIJIMYeCKOMY COCTOAHHIO, OlaroyapxA YeMy C YXyMWIeHHeM pacTBOpHTeIA 
MOJIMMep BbINagzaeT B OCaqoK oO JocTuxKenua 9-Touku (ecM OHa NexKUNT HHKE 
TemlepaTypbi niaBleHua). [lostomy Wid crepeoperyJIApHbIX H APYrHX BbICOKO- 
wlaBKHX NOJMMepoB u3MepeHHa B 8-TOUKe JOJDKHbI BeECTHCb MPH BbICOKUX TeM- 
mepaTypax, TO CONPAXKeHO CO 3HAYHTEIbHbIMH SKCIeCPHMeHTaJIbHbIMH TPYHO- 
CTAMH. fase 

Teopua Broporo BUpHabHoro Kos puuventa, pasBsutax Duopu, Kpuroay- 
MoM HW Opoduuo (°,°,”), HeqocTaTOUHO XOPOLO CXOANTCH C OMbITOM, OCOOeHHO 
B OOaCTH WIOXUX pacTBopHuTedeH, Omu3KUux Kk 9-TouKe. YcoBeplieHCTBOBaHHad 
reopua A», paspuTaa Kacacca u Mapxosuuem (*), BOnusu §-roukH xopomio 
COrnlacyeTCd C OMbITOM, HO B XOPOLIMX PaCTBOPHTeAX OHA MPHBOANT K 3Haye- 
HUM Ag, CYULeCTBEHHO OTJIMUYHbIM OT SKCMeCPMMeHTaJIbHbIX. OHaKO Oosee cTpo- 
rH yueT BIMAHUA BHYTPHMOJeKYJAPHbIX B3AMMOJelCTBUL Ha Ag, MpoBeeHHbI 
HafaBuo apropom c IO. E. Sit3Hepom (°) B paMKax TeopuH Kacacca — Map- 
KOBUIa, IPMBe K pesyJIbTaTaM, COPaCy!OULMMCA C 9KCIMePpHMeHTaJIbHbIMH Kak 
B IWIOXHX, Tak H B XOPOUIMX pacTBOPHTeIAX B MpefelaX TOUHOCTH OMbITa. OTO 
OMpaBAbIBaeT HCMOb30BaHHe TeopHu apTopa H IO. E. Qusuepa Ana onpefese- 
HHA HEBOSMYILeHHbIX Pa3MePOB MaKPOMOJIeKyJI H3 HX Pa3MepCB B XOPOLIHX pac- 
rBopHTeiaAx, Ag H MOJIeKyJIAPHOFO Beca. 
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PesyIbTaTbl YKa3aHHOH TeOpHH UMeIOT BHA: 


3/5 c 
Ay = 4n'tN, 2 ¥ (a), (1) 


rye R?—cpequnit KBaypaT paguyca MHepluM MOJeKy/JIbI, M — mosekyJ1ap- 
HbIM BeC, a = (R?/ R%)" (R2—cpeqHuH KBaypaT payuyca MHepunN Wenn B 
§-rouKe), 


3 3 
LL eee eee (2) 


E (0) > Fag * gs 


a BeIMUMHbI Z WU Oesy CBASAHbI C % YpaBHeEHHAMM a2,, = | + 2,93 + 2/a3,,, 
Oem — Weg = 1,04 2 uw aF—a? = (42/3) (a? /o844) (22°), TpaduKk 3aBycn- 
/ mocth W(x), MOCTpOeHHbIM MO YkKa3aHHbIM 
o[ Mh Seeeass YpaBHeHHaM, lpuBemeH Ha puc. |. Kak 
moKa3aHo B paOoTe (°), SKCMepHMeHTAaJIbHbIe 
JaHHbIe XOPOWO JOKaTCA Ha KPHBY!O, MpH- 
BeReHHylo Ha puc. |. 
OnpegemmB (mo paccedHHio cBeTa HJM 


rHpoxAMHaMuyeckuM CBOlcTBam) R? makpo- 
MOJICKYJIbI B JIKOOOM pacTBOpHTesie WU 3HaA 
Puc. 1. Sasucumocts (4) = 4, y M, moxkHo sBbluncauTh (a) m0 
= (a WN 4) AgM?/(R") oF a = ypapHenuio (1), nocne vero, nob3ysxAcb 
=(R/R2)*. 1 — reopus (°) (ypasue- KpuBoli Ha puc. 1, onpemenuTb & HM, cule- 
Oe eh OBAaTeIbHO, (Ry)? = (R2)"*/ a, T. @. He- 
a ; Bos BO3SMYLIIeHHbIe pasMeppl nem. B ta6n. | npu- 

B/ICHbI BEJIMYHHEI (Hy / M)” (he == 6R3 —cpea- 
HHH KBajipaT paCCTOAHHA MexKy KOHWaMH wWenu B 8-TOUKe), OMmpeyeueHHBIe 
HaMH YKa3aHHbIM BBbIWe MYTeM JIA pasJIHYHbIX MomMMepos. Kak u3BeCTHO, 


WO A2. ten Me eal ce 


Ta6auna i 


4 
Tlonumep PacTBoputesb | M-108 | a | (i2ymy 2-10" cM Bee. 
Tonuctrupon Tonyoun 31— 612 4, 24—1,,38 71 (+2) (He) 
Tonuctupon [[uKsorekcau 
(T =£8) 3200 1,05—1,21 69 (--0,5) (a2) 

Tonnuso6ytu- | Luxaorexcay 38—721 1,23—1,47 82 (+2) (it) 

eH 
TlonuBunusnane- | Meruastusme- 

TaT TaH 860—3460 | 1,43—1,60 78 (+3) @) 


BemmunHa fy/M ue sapucut or M uw cayxur mMepolt ru6xocru uenu. 3uaue- 
HUA %, MpHBeAeHHbe B 4-M cTo/OUe, MOyUeHbI U3 KpnBo na puc. 1. Mosny- 


yeHHbIe 3Hayenus (hg / M)” MpakTH¥ecKH COBNawaloT CO 3HaYeHHAMH, H3Me- 
PeHHBIMH HellocpeCTBeHHO B §-pacTBopuTenAX, KOTOpBle JIA MomMcTHposa, 
NOJMM30OyTHeHa M MOMMBUHMJalleTata COOTBeTCTBEHHO paBHEl 70+ 107!° ew (AR 
79,5-10°7° cm (?) uw 78-1010 cm. (15). Takum o6pa3om, MOJIb3y ACb Teopueli (°), 
MOXKHO ONPeACIATh HEBOSMYINeHHbIe Pa3sMepbl IeNH B XOpouMX pacTBopH- 
TeAX MPakTHYeCKM C TOM %Ke CTeIMeHbIO TOUHOCTH, UTO HM B O-pacTBopHTenAx. 
HeoOxoqumo, ofHako, MoluepKHyTb, uTO TosM_NCMepcHocTS McCue yeMbIx 
OOpasoB MOXKeT CYIeCTBeHHO CKa3bIBaTbCA Ha MOuyuaeMBIx pe3yulbTaTax 
(ocobeHHo ecm R? onpegensetea mo paccestHuI0 cBeTa), Tak YTO 2KeaTeABHO 
MPOBOAHTh U3MepeHHA C Y3KHMM (pakIHaMH. 

Metox onpeeseHHsA HeBOSMYLIeHHBIX pa3MepoB MaKPOMOJIeKYJI B XOPOLIMX 
PacTBOpuTedAX Obit Mpeqo%KeH Takxe Kpur6aymom (5), KOTOPHIH TmyTeM 
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Ounalun ypaBHenuli qua R2 u As, copapequuBbix B HenOCpeCTBeHHbIX 
ecTHOcTAX 8-rouKH, NouyuM dopmyuy: 


ae —— 3 134 14 2 
(RY) = (R3)" + 3708 Gays 49 'W,, ° (3) 


| Ypasnenue (3), Kak 3To cyieqyer “3 ero BBIBONA, CMpaBeJIHBO JIMLIb Jo 
* NOp, WOKa B3aMMOJeHCTBUA JlaJIbHerO NOpaAyKa ucuesalole MaJIbl, TaK 
0 ero TIPHMeHeHHe K XOPOUIMM pacTBOPHTeIAM C TeopeTHyecKO TOUKU 
*CHHA COBePlWICHHO He3aKOHHO. TeM He MeHee, OarofqapA camyyaiiHo KoM- 
}HCaWHM Pa3JIMYHbIX HEYYTEHHbIX MaKTOPOB, ITO yPaBHeHHe JOBOJIbHO XOpolo 


[paBAblBaeTcA Ha OMbITe, T. €. MPHBOAMT K MpaBHJIbHDIM 3Ha4ueHHAM Ine 


M4MCeHHBIM v3 R®, A, u M (2). B’camom gene, ypapHenne (3) MoxKHO 
PpemucaTb B BUe, aHAJOrHYHOM ypaBHeHulo (1), mpwuem (ecu mpeneOpeub 


i: yAoOcTBa HesHauHTeIbHOH pa3sHuelt Mexay A?/ hj u R?/ R?) 


| X noms 4 3 

E (a) = 5 (1 — 1/28). (4) 
PHBax, COOTBeTCTByIOllad YpaBHenuio (4), TakxKe HaHeceHa Ha pue. |, 
OTOPbIM MOKa3bIBaeT, YTO ypaBHeHHe KpurOayma, ABJIAIOWeeCH B XOPOLIMX 
ACTBOPHTeJIAX, B CYIULHOCTH, SMMHPHyecKHM, OIM3KO K pe3yJIbTaTaM TeOpHHu 


sTopa uw IO. E. Siisnepa. Hosromy ama omenok R? MOXHO BMeCTO ypaBHe- 
4H (1)—(2) nomb30BaTbca 29MMMpH4eCKHM ypaBHeHueM (3). 


B pa6ore (17) ypapuenue (3) Obl0 HCNOL30BaHO WIA OMpedeneHua Ro u30- 
AKTHYeCKOrO NowHcTHpowa. IIpu sTom Obi Cea BbIBOL, YTO, XOTA B XOPOLIMX 
ACTBOPHTeIAX Pa3MepPbI MOJIeKYJI W30TAKTMYeCKOrO M aTakTMYecKoro Mouu- 
poop pH AaHHom M copnayatoT, HeEBO3MYIIeHHbIe pa3Mepbl H30TAKTHYEC- 
orO MOJIMCTHPOJIa HeCKOJIbKO Goble (TaK KaK JIA H30TAKTHYCCKOFO NOVJIH- 
rHposia mp JaHHoM M Mexbue Ay). BBuLy OoubWIOH NOMAMCMepcHOCTH Uccue- 
9BaHHOrO B paoore (1”) OOpa3ila, ITH pe3y/JbTAaTHI Hy2%KLalorcaA B JlabHehweli 
popepkKe. B yacTHOcTH, NpoBeyeHHad HaMu OOpaGoTKa aHHbIX HeaBHelt paoo- 
1 Tpoccapeniu, Kamnu u Caunn (18), B KOTOpOH HccuIeOBaIHCb BA3KOCTb HU 
3eTOPACCeAHHA H30TAKTHYECKOTO NOJHCTHpOa B TOJYOJe, He NOATBepAMa 
SIBOLOB padoThl (1”). OueBuyHO, STOT BOMpOc TpeOyeT AalbHelilWero u3sy4yeHHF 
MCHOJIb3OBaHHEM MAKCHMaJIbHO y3KUX paki. 


VucTHuTyT BEICOKOMOJeKYJIAPHbIX CoeqMHeHH Tocrynua0 
Axkaylemuu Hayk CCCP 11 VI 1959 
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PH3HYECKAA XHMH; 


A. C. COKOJINK u B. TI. KAPTIOB 


3ABUCHMOCTb CKOPOCTH TYPBYJIEHTHOFO FOPEHHA 
OT JIAMMHAPHOM CKOPOCTH H TEMMEPATYPbI rOPEHHA 


(ITpedcmaezeno axademuxom B. H. Koxdpameesoim 15 VI 1959) 


B wacTosmee BpeMA OMpeyewHIMCh Be, MO-BUHMOMY, aJIbTePHAaTHBHBI 
TOUKH SpeHHs Ha MeXaHH3M TypOyJeHTHOrO TopeHHA —NepBasx NO BpeMeH 
BOSHHKHOBeCHHA, TAK Ha3bIBaeMad MO]eJib NOBEPXHOCTHO-JIaMUHaPHOTO TOpeHyH: 
(1-4), Bropad, mpeqvioweHHad B 1955 r., paccMaTpHBaeT TYPOyJIeHTHOe MlaMs 
Kak pacpocTpaHenue OObeMHOl MysbcHpyrollel peakuun (°”). Pag HadsmK 
JeHHH, MOKa3bIBalOWlMX pa3JIMYHBIH MOPpAJOK BO3HHKHOBeHHA OlIpeeJIeCHHbI 
BHJOB H3IYYCHHA H 3Ha4HTeUE 
HbI€é pa3JIMuHA BPeMeHHEI 
HHTepBaJlIOB Me}KY HUMH, pas 
JMuHOe TIpOTeKaHHe HOHH32 
IHOHHOrO TOKa B JIaMHHaf 
HBIX H TYPOYJICHTHBIX IJlaMeé 
HaX, — CBHJ€TeEJbCTBYIOT, B 
BCAKOM cCuJlyuae, O COMHHTEJE 
HOCTH MOBePXHOCTHO-JIaMHHaf 
HOH MOfeJIH, He BHOCA, OD 
HaKO, JOCTaTOUHOH oMmpezewer 

sy HOCTH B MipesCTaBsIeHHA BTC 
le 10 {2 Gb f0 42 4 16 7° poi, oOObemMHoH Moye Tyf 
OyJIeHTHOrO wiaMeHH. OueBuD 
HO, (iA 9TOrO Mpexye Bcer 
HeOOXOJHMO YyCTaHOBHTb Hé 
JMU? WH OTCYTCTBHE ONpeeueHHOH CBASH MeKZY CKOPOCTAMH pacrpocTpé 
HeHHA TypOyJIeHTHOrO H JlaMHHapHOrO MJlaMeHH. PeuieHve 3Toro Bompoca 
CTaBLUee BO3MOXKHbIM Ovlaroqapa paspaboTKe PusHyecKH OOOCHOBaHHOrO MeTOL 
W3MepeHHA CKOpOocTH TypOyvleHTHOro ropeHuaA (§), COCTaBAeTTIaBHbI mpeyMe 
HacToAmero ucceqopanuaA. IIpupegqenHple Ha puc. | ZaHHBIe mpeycraBsato 
THIMYHbIM MpHMep H3MeHeHHA C CocTaBOM CMecu § (OTHOMIeHHe (akTHYeCKO 
KOHUCHTpanuu TOMIMBa K CT€XHOMETPH4YeCKOH) CKOPOCTH JaMMHapHoro rc 
penua U, M COOTBeTCTBYIOMeH TeMMepaTypbI MiaMeHu T,;, a TaK2%Ke CKOPOCT 
TypOyleHTHOro ropeHua U,; B yCJOBHAX cTaTHYecKoli O6oMObI mpH Hen: 
Me€HHOH UHTCHCHBHOCTH TyPOyJleHTHOCTH JIA MpomaHO-BO3qyWIHOH cmec 
(puc. la). B 9THx ombirax, KaK H B MOCJeLYIOULNX, MOCTOAHCTBO HHTCHCHE 
HOCTH TYPOYJICHTHOCTH 3ajlaBaslOcb MOCTOAHHBIM Hallps2%KeHHeM Ha MOTOpa 
MelaJIOK, 4TO, KaK MOKa3aHO KaJIMOPOBOUHBIMH OMbITaMH, COOTBeTCTBYE 


a 
Mfeer T- 


Puce. 1 


He€H3MCHHbIM 3HayeHHaM |U’| u Vu? Tp JNOOOM H3MeHeHHH (du3H4ecKkH 


cBoHcTB cmecu, rye |U’| u V uw’ — coorsercrBexHo CpeqHAA To aOcouOTHO 
BeJIMUHHe HHTCHCMBHOCTb TypOyJIeHTHOCTH M MepeMeHHas COCTAaBJAIOULaA MrHC 
BeHHOH perucTpupyemoi cKopocTu (§). Tor dat, uro u3meHenue U, caenye 
3a usMeHeHHeM U,, HeOQHOKpaTHO HaOslO_aca H MmpH u3Mepenuu U, pac 
MpOCTPaHeHHBIMH MeTOJaMH B TypOyJIeHTHBIX CTAOUH3HPOBaHHBIX MlaMeHa 
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HM He€H3MCHHO TpaKTOBaJICA, KaK JlOKa3aTeJIbCTBO HeMOCpeACTBCHHOH cBA3H 
Mexy TYpOyeHTHOH WM saMMHapHOi cKopocTbhio. OgHako mpH 93TOM He 
YUHTHIBAOCb, UTO OMHOBPEMeHHO C H3MeHeHHeM U, u3MeHAeTCH -M. TemMepa- 
Typa ropenua Ty. 

Ja pasyeeHuat STHX TBYX (akTOPOB Obl MpoBeseHsl usMepeHua Us 
ANA BOMOPOMO-BOSLYWHBIX MlaMeH (puc. 16), AIA KOTOPbIX MO2%KHO NMOLOOpaTb 
CMeCH C OfMHaKOBOH BeMUMHOH U,;, HO Cc pa3ulM4YHOl TemnepaTypol ropeHua 
T, (onpir 1, Touku a, 6 ua’, 6’ Ha puc. 1), su60 cmecn c oOfHHakOBOl 
Temilepaty port TOpeHHA, HO C pa3HunOH BenuuHHon U, (onbit 2, TOUKH 
(6, 2M 6, 2 Ha puc. 1). Oru cBolcTBa BOROpOO-BOSLYWIHbIX CMeceli CBASAHBE 
C CHJIbHBIM H3M€HeHHeM Temmepatypo- 

TIPOBOAHOCTH MPH H3MCHCHHH OTHOMeHUA —syrew 

A, /Bosyyx. Kak BHAHO u3 yaHHbIx 4 [eet fl 
onbita 2, mp u3smMeHenun U, Gonee uem B 42 

2 pasa, Ho npu T, = const Benuunua U, wo 7-=2250°K 


2 F=2500°h 


OcTaeTCH mpakTHyecCKH HeH3MeHHO!. <5 7-=2000°K 
B onsire | mpa u3sMenenun Tp, c 4 
1650 qo 2300°K mpo U,=const Bee 27°) 
JuuuHa U, Bpo3spactaerT c Temmepaty- O2 Uh 6 U8 10 42 14 {nfcek 
poH ropeHua mpumepHo c 9,5 zo Ye 
14,5 m/cex. Ycnosua onpita | Gs pao 


BOCMPOH3BeJeHbI Ha CMeCAX cocTaBa 
2H, + O,+M, rme M—N,, Ar, He, 
KOHIeCHTPpallHA KOTOPbIX NOWOMpanacb C TaKHMM PpacueTOM, UTOOB! BeHUHHa’ 
U, octaBajlacb noctoaHHoi (200--7 cm/cek), a TemMmepaTypa ropenua 
visMenssiacb c 2000 no 2400°K, no yanupm (°). [pu noppmmenuy T, B 
YKa3aHHbIX Wpenetax wu U,=const, uTO KOHTPOJIMpOBasocb B  Hallivx 
onpirax, U, sBospactana c 10 go 16,8 m/cex. Haxoneu, cpa3sb U;, c U; 
u T, Oblla wcceqOBaHa Ha TPOHEIx cmecax CH,-+ nO,-++ M, npuuem 
KOHIeHTpanua O, u pasdaBuTena (Nz, Ar, He) mogOupanucb ¢ TaKMM pac- 
YeTOM, UTOObI B WHPOKOM JMana3oHe u3MeHeHuA U, ocTaBallach Obl HeHsMeH- 
HOW BemMuHHa T,: 2000, 2250 u 2500°K coorsercTBeHHO JIA KawKOH cepHu 
OMbITOB, B COOTBeTCTBHM Cc jaHHbIMH (1°), Kak BHAHO 43 TIPUBeJCHHBIX Ha 
puc. 2 JaHHbIX, B WIMpOKHX mpefeax usMeHenua U,, HO mpu Heu3MeHHOH T,, 
BemuunHa U, ocraerca mpakTuyecKH NocTOAHHOM, cooTBeTCTBeHHO 6,2, 8,8 Hu 
13 M/cek yaa 3 Temmeparyp ropenus. TombKo mpu cHuxeHun U, Huxe 
HEKOTOPOFO 3HaYeHHA, COOTBETCTBYIOINerO JaHHO TemMepatype, HaOsmOqaeTca 
peskoe cuwxKeHve U,. Kak G6ymer moka3aHO HM*Ke, 9TO CBA8AHO C CYUeCT- 
BeHHbIM H3Me€HCHHeM B CaMOM XapakTepe MlaMeHH. Syecb %e, B KavecTBe 
OCHOBHOrO Pe3yJIbTaTa OMBITOB, MOXKHO KOHCTA@THPOBaTb, YTO CKOPOCTb TYP- 
OyJIeHTHOrO TropeHuA He 3aBucuT npw T,=const Or MaMMHAapHOH CKOpocTH 
TOPeHUA WM BO3pacTaeT C YBeJIMYeHHeEM TeMMepaTypbl ropenus. 

Avadu3 KMHeMaTorpaduyeckHX KapoB, MpeACTaBJAIONIMX OMH WS NpH- 
MepoB pa3BHuTHA TMwlaMeHu (pyc. 3), OOHapyxXUBaeT CYWIeCTBeHHOe PasJIMGHe 
B XapakTepe pacmpocrpaneHua TYpOyeHTHOTO MlaMeHM B OOMaCTH NMOCTOAH- 
Horo 3Hayenuna U, (puc. 2, TouKa 2, uw pwc. 32e) HM Ha BeTBH ee Claa, Ha- 
IpuMep B TOUKaX a, 6, 6 Ha puc. 2 (coorsercrBeHHO puc. 3 a, 0, 8). 

Kak BYHO, Ha BeTBH CHM2xKeHUA U, Hama He pacmpocTrpansAeTca PpaBHOo- 
MePpHO 10 BCeMy OObeEMY, a OXBAaTHIBACT OTCJbHbIe, HHOra HeEMHOFHMe SOHbI 
(oco6eHHO HaruiaguHo Ha puc. 3, a). IIpu coxpaneHuu HOpMaJIbHOrO 3HadeHHA 
BUAUMOW CKOPOCTH JIA OTACIbHbIX BLIOPOCOB CKOPOCTb YBeJMYCHMA IPHBeCHHO- 
ro pamuyca dR/di Oyner TeM HHXKe, FEM MCHbLe paBHOMEPHOCTb eek 
ccbepst naameuu. TlonuxxeHue cKOpocTu Ty pOy leHTHOTO ropenua upu 7; = cons 
MOXKHO MOSTOMY OTHeCTH 3a C¥eT BOSpacTalOlleH BePOATHOCTH see 
C MpvOsmxKeHueM K Mmpesesy TypOyJeHTHOvO PactpocTpaHeHuA MaMeHH. Kak 
cmleqyer 43 conocTaBeHuaA puc. 3 u puc. 2, Mpened pacnpocrpaHeHusl TYP- 
6yJIeHTHOrTO MwaMeHM HacTymaeT He Np CHHKeHHH Tr, Kak B caydae ey 
HapHOro MWlaMeHHu, a Mp HeH3MeHHOH afuaOaTH4eCKOH TeMIeparype eee, 


‘HenocpeacrBennoli npu4HHow, 3aTpynusrollel TypOyJeHTHOe BOC amMeHeHHe 
B 9THX YCJIOBUAX, ABJIAeTCH CHMXKEHHE CKOPOCTH PeaKIIMH TIpH T= Conse 
BLI3BAaHHOe H3MeHeHueM cocTaBa TpoMHol cmMecv. Dra oOcoOeHHOCTb paciipo- 
cTpaHenuad TypOyJleHTHOrO mmaMeHH Ha Mpefemax cocTraBuT MPeAMeT MaJib- 
weluero uccsIeqOBaHHs. 


Puc. 3 


B3amMeH MOBEPXHOCTHO-JIaMMHAaPHOH MOJeJIH, KAK COBEPLICHHO HeCOBMeCTH- 
MOH C pe3YJbTaTaMH MPAMbIX H3MePeHHH, TypOyJIeHTHOe TopeHue CJelyer 
mpefcTaBuTb KaK pacmpocTpaHeHHe NMYJIbCHpyiowWlMX BOCMJaMeHeHHH, BbI3- 
BaHHbIX TYPOYJICHTHbIM MepeMelIMBaHHeM CBexKero Uropsliero ra3s0B. C ston 
TOUKH S3PeCHHA CKOpOCTb TypOyJieHTHOTO TOpeHHA OJMKHa OMpeseJATECA 
OTHOWeHHeEM IYTH TYpOysIeHTHOTO MepeMeLn- 


BaHHAH cBexwero UH ITJIAMCHHOTO Fa3soB Vx K 


nepHoly WHAyKWMH BocraMeHeHua 7. [lpn 
MaJIbIX BpeMeHax 


lo) 


POOLE aes | Rat — XapakKTepvcTuyecKoe Bpema 


0 
nudpysun. Orcroza 


Ue Rey en ee (2) 


MakcuMaJIbHoe 3HayeHHe (t;, MPH KOTOpOM 


BO3MOX%KHO pacmpocTpaHeHHe BOCMwJaMeHeHHaA: 
t; = 1), YTO COOTBETCTBYET MMHHMAJIbHOMY 3Ha¥eHHIO U, = Uy. C ymeupuie- 


HeM 7, HalpHMep c MopbilenHveM T,, U, Bo3pactaer npu Us =const, uro 
OTMeyeHO paHee Kak ypBeuMyeHHe xKoapPpulMeHTa a (cM. opmyuy 3 
B(*)). 

IIpeqctapsenne O TypOyNeHTHOM ropeHHH, KaK MYJIibCupyrollleM Bocma- 
‘MCHCHHH MPH CMelIeHHH cBerxKero u cropeBliero rasa, AeslaeT MOHATHBIM U 
470° 


adwlofqaeMbii B TYpOYJeHTHOM MIaMeHH nNopsyoK usmyyenuli no (7): CH—> 
+ CO,— CC. 

Coornomuenve U;~1/t; Mower ObITh UCMONb3OBaHO [A ONeHKH dbdex- 
MBHOH SHeprMu akTHBalnn Fg M3 


U,~ exp (— Eso / RT). (3) 


Ha puc. 4 npuBeqeno u3smMeHenue U,c Temneparypoli ropenua pia cmecelt 
1, u CH,, coorsercrpytoulee mocrosHHoi U,. Bone Obl ykKa3aH MopayoK 
(omOopa STHX BeJHYMH JIA Tpotuyx cmeceli 2H,+ O,-+M. Jina merana 
CMOJIb3OBaHbI JaHHble Puc. 2; Mp YTOM JIA NOMYYeHHA CpaBHUMbIX BeJIH- 
wu U,, jexKallux BHe mpeqesoB TypOyJeHTHOrO ropeHuA Avia 3 Temmeparyp, 
Hayenne U, yuna 2500°K ompeneneHo skcTpanowalHeli ropH30HTasIbHOTO 
‘yacTKa KpuBonw. Hatyennaa B o6oux cuyyaax BemmuuHa E.» 61u3Ka K 
Hepruw akTHBalun peakunu H+ O,—-OH+0O (E=15 xxaa) (1!) —oc- 
OBHOH peakWHH pa3BeTBJIEHHA B MpolleccaX BOCHJIaMeHeHHA, HLYULMX Yepes 
alukaltb OH uw H. 


UuctutyT XHMuyecKol (bu3HKu Ilocrynuui0 
AkayemuH HayK CCCP. 5 VI 1959 
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Jloxxayst Anayemun nayrx CCCP fs 
1959. Tom 129, Ne 1 . 


PH3HYECKAA XHMHA 


H. A. INYPMOBCKAA u P. X. BYPLUTEMH 


BJIASHHE CTENEHW OBE3rAX)KUBAHHA HHNKEJIA HA PABOTY 
BbIXOJA JJIEKTPOHA 
(II pedcmaenreno axademuxom A. H. ®pymkunom 23 VI 1959) 


B mpedpizyuem coo6ujenuu (1) mo uccleqoBaHHiO BIMAHHA alcopOmpoBaH- 
HOrO KHcOpofla Ha paOory BbIXOMa BJIeKTPOHAa H3 HUKEJIA HAMM Obl10 NOKasaHO, 
UTO KOHTaKTHad Pa3sHOCTb NOTEHWHaJOB MOET H3MCHATLCA B 3ABHCHMMOCTH OT 
YCOBHit B8aMMOJeliCTBHA HUKeJIA C KMCJOPOAOM, YTO CBUJeTe_CTByeT 006 H3- 
MCHeHHH THMa CBASH M@XKLYy MeTaJJIOM M MOFIOULeHHBIM ra30M. OTH pesyJIbTAaTbL 
aHaJIOrHuHbl JaHHbIM, NowyuyeHHpim P. X. Bypuirein u ee corTpyqHuKaMu pH 
MOriOWleHHH KUCTOposa Ha xKevese (7) u maatuHe (*). B sTux MCceqOBAaHHAX. 
MeTaJIJI MOBepraJica MHOFOKPpaTHOMY BOCCTaHOBJIeHHIO BOOpofsom mpH 400° 
© MOCIeLYIOULMM OG6e3raxKHBaHHeM B BakyyMe Jo JaBmenua 10~? MM npH nmpo— 
rpepe TOKaMH BbICOKOH YacToTH! LO TeMmepatyprt 900—1000°. 

Ojuako B JIHTepaType MMeloTca JaHHble, U3 KOTOPbIX culeqyeT, YTO MOBEpX- 
HOCTb MeTaJiJla, O6e3raxKeHHOrO Jo JapsieHua 10~* MM, He ABJIAeTCA CBOOOAHOK 
OT ajicopOupoBaHHbIx ra3sos. JIA nNosyYeHHA UYNCTOH MOBePpXHOCTH MeTaJJa, 
HeEOOXOAMMO TIpHMeHeHHe Ooslee BbICOKOrO BakyyMa, NopaqKka 10-°—10-'° mM 
pt. cr. Bexxep (*) yka3plBaeT, UTO MpH JaBseHun 10~° MM MoHOCJON a30Ta al-’ 
copOupyerca Ha BOJIb(ppame B TeyeHue | cek., a pH JaBeHuu 10-° MM ja ero. 
o6pa3opaHua Tpedyetca 100 cex. Kucsopog, Boqopoy UM BOAAHbIe Napbl NPOH3BO-. 
J\AT aHasloruuHoe JelicTBue. Mcxoqs u3 9TUX (haKTOB, ABTOP CTABUT MO COMHEHHE 
6OJIbINMHCTBO MIPHBeAeCHHHIX B JIMTepatType JaHHbIX NO acOpOUHH Ha MeTaJaXx,. 
TaK Kak, M10 erO MHEHHIO, NOBeEPXHOCTb afcopOeHToB JO acopOWun Oblwia NOKppiTa. 
HeOMPeeJICHHbIM KOJIMYeCTBOM aCOpOHpOBaHHbIX Ta30B. Kak H3BeCTHO, H3Me- 
peHue KOHTAKTHOH pa3HOCTH MOTeHWMaJIOB MEXKAY MeTaJJIOM HW MeTAaJIJIOM, MOr0- 
THBIIMM Tas, Maer lpecraBsieHwe O MeXaHH3Me afCopOUHH Tra30B HU ABJIAeTCA 
OJHHM H3 UYBCTBHTeJIbHbIX MeTOJOB JIA HCCeMOBaHUA COCTOAHHA MOBepXHOCTH.. 

B cBa3H C STHM MpecTaBsIaeT MHTepec UCCJeAOBaTb BJIMAHMe CTeMeHH O6e3- 
raxKHBaHHA MeTaJJIMYeCKOH NOBEPXHOCTH B HHTepBasie JaBseHult 10-7’—10-!° um 
Ha KOHTAKTHY!IO Pa3HOCTb MOTeHWHaJIOB Me*KAY MeTaJJIOM HM MeTaJJIOM, Morso- 
THBUUIMM Tras. B KayecrBe OObeKTa UcCeOBaHHA OblWwia BbIOpaHa cHucTeMa HU- 
KeJlb — KUCIOPOR, paHee H3yueHHad Hamu (') npH oGe3raxKUBaHHU MOBepXHOCTH 
MeTajia QO WaBleHua 10~* mm. Jina cpaBHeHHa c JjaHHbIMH, NOJlyueHHEIMH 
B STOM HCCJIeqOBaHHH, OblJlIa H3MepeHa KOHTAKTHAA Pa3HOCTb MOTeHIMaJIOB MExK- 
iy HHKeJIeM, MHOFOKPaTHO BOCCTAHOBJICEHHEIM BOZOpozom mpu 400° u tTuaTebHO 
oOesraxKeHHBIM npH 900° B BakyyMe flo JaBseHua 10-°—10-1° mm, u HuKesneM, 
NOPJIOTHBINMM KHCJOPOA, MpH pas/IM4HbIX TeMNepaTypax. O6esraxuBaHHe 
HHKeJIA MpOW3BOAMIOCb MpH HarpeBe TOKaMM BEICOKOH uacToTs. IIpu 900° 
y2ke HaOsOJasOcb YaCTHUHOe HCMapeHne HuKemA. Ja U3MepeHHA KOHTAKTHOH 
Pa3HOCTH NOTeEHUMaJIOB Obl MPHMeHe€H TePMOSJIEKTPOHHBIM MeTod. IIpu6op, 
B KOTOPOM MPOH3BOJHJIMCb H3MepeHhA, MpelkcTaBA Cobol WHO c KaTOOM u3 
BOJbPaMOBOH HUTH HW MOABH2KHBIM aHOJOM. AHOJOM CJIYKUJIa MWlacTHHKa pa3- 
MepoM B 6 CM? H3 CleKTpaJIbHO YHCTOrO HUKeA CbupMbI «Xuuibrep». AHO u KaTOL 
HaXOMMJIMCb Ha CPaBHUTCJIbHO OOJIbINOM pacCTOAHHM Apyr OT Apyra BO Bpema 
MpeABapuTebHOK OOpaboTkKH H MOF ObITb COJIMXKeHbI AO paccTOAHUA B OLUH 
MHJIJIMMeETP IPH MOMOULM 3JIEKTPOMarHHTHOrO YCTPOHCTBA JIA CHATHA BOJIbT- 
aMI€pHbIX XapaKTepHCTHK. GrelMaJIbHO NPOBeAeCHHBIMH OMbITaMH B MpHOope 
C pa3ReCHHbIMH KaTOJHBIM H AHOAHBIM MPOCTPaHCTBaMH ObWIH BbIACHeHbI YCJIO- 
BUA OOpaOoTKH BoOsbPpPaMoBol HTH, MOMHOCTbIO OOeceuMBalOlNe OUNCTKY ee 
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nopepxuHocTn. Jia Nomyuenus ybTpaBakyyMa Obl HCHOb30BaH HOHH3AlHOH- 
HbIi MaHoMetp Avpnepta (°). U3meputenbHad YaCTb CHCTeMbI OTKIOUaACb OT 
BaKYYMHOrO arperaTa MpH MNOMOWH OJIOBAHHOrO 3aTBOpa KOHCTPYKUMH 
H. U. Tperbaxosa (§). ; 

Jad CpaBHeHHA TOJIYYeHHbIe pesyJIbTAaTbl 04 
peycTaBeHbt Hua puc. |. Kpuppie BerpaxaloT d 
3aBHCHMOCTb KOHTAKTHOM pasHOCTH MOTeHIMa- g3 
JIOB Me*KAy HUKeIeM, OOe3raxKeHHbIM B_ BaKy- G2 
yme 107” (/), a tTakxe 107-°—1071° mm (2), u gf 
HHKeeM, NOMMIOTHBUIMM KuCOpok mpH pas- ©» 
JIMUHBIX TeMMepaTypax B KosmHyecTBe 1,3 x 1015 
momekyl O, Hal cm? HcTHHHOH MoBepxHocTH. o 
na HuKemA, OOe3raxkeHHOrO B YAbTPaBaKY- pyc |. 3apucumocts KoNTAaKT- 
yMe, pa6ota BbIXoya IAEKTPOHA YMeCHbIUaAeTCA HOH pa3HOCTH MOTeHUMaIOB Ha 
Ha 0,27 B MIpH Temnepatype norjomenua Ni, o6esraxeHHom B Bakyyme, 
Kucwopowa B 60° u Ha 0,41 B npH nporpepe OT  TeMMepatypbl norsomexua 

#2 5 kucmopoga: 1 — Bakyym 1077 mM; 
HuKeeBOH WiacTHHKH Jo 100°. 2 —paxyym (10-® mm 
TakuM oOpa30Mm, Kak BuyHO H3 puc. 1, u3Me- : 
PeCHHA B YAbTPpaBakyyMe IIPMBeJH K TEM 2%Ke pe8yJIbTaTaM, KOTOPbIe ObIWIM MOy- 
YeHbI pH OOe3raxKuBaHHH HHKeA Wo JaBenua 10-7 wm (1). [ana npopepKu 
9THX Pe3yJbTaTOB HaMH Oblia CHATA CCPHA BOJIbTAMMepHbIXx 
£ XapaKTepuCTHK JIA HHKeIA, OOe3raxKeHHOrO B BakyyMe 
10-° wm (pwc. 2). Sarem japjieHve B Uu3MepHTenbHO! 
uaCTH CHCTeMbI ObIIO MoBbIeHO fo 1077 mm 3a cuer 
OCTaTOUHBIX Ta30B HJM BBeeHHemM KucOpoya. Kak BuyHO 
M3 MOJIY4eHHDIX JaHHbIX, BOJIbTAaMMepHble XapakTepHCTHKK 
JIA OOOMX cMocoOoB obe3raxKuBaHHA NpakTMyecKH MOVI- 
HOCTbIO COBNaIH M@KAY Cobo, YTO YKa3bIBaeT Ha OTCYT- 
CTBHe€ H3MeCHeEHHH B padoTe BbIXOJa 3JIeEKTpPoHa. 

M3 MoJIYueHHbIX Pe3YJIbTATOB cuIeqyeT, 4TO OOpaboTKa 
MOBEPXHOCTH Me€TAaJJIa BOCCTaHOBJICHHeEM B BOMOpowe HU 
o0e3raxKHBaHHeM TIPH BLICOKOM TemNepaType pu WaBleHuu 
10-7 mm BnowHe oOecneuHBaeT MosyyeHHe HaeKHbIX WaH- 
HbIX JIM KOHTAKTHOH Pa3HOCTH MOTeCHIMaJIOB MexKY Me- 
TaJWJIOM H MeTaJIJIOM, MOMPIOTHBIIHM a3. OTM pesyAbTaTHI 
Puc. 2. Bauanwe HAXOMATCA B COrlacHH C JaHHbIMH paOoT KuapKa u Papu- 
crenenu o6esraxuBa- cyopca (*), KOTOPbIe MOKasayIH, 4YTO 3HaYeHHe KOHTAKT- 
Hua Ni Ha BOTbT- oi pa3sHOCTH MOTeHIMaIOB Ha CepeOpe He 3aBMCHT OT 
ne ee. J[aBJICHHA OCTATOUHDIX Ta3s0B B UHTepBase 10-°—10-8 mm. 
aie eee ra- KavsbuHep, IIpuyapyq u Tommkuuc (*) ycranoBuu, uro Ha 
308: a—10°® MM; 4HalIbIJIeHHbIX MVICHKaX 30J10Ta, CepeOpa HM Me He HaGJIO- 
6—10% MM;é@— jaerca alcop6uMH BOsOposa mp JaBrenun 107 wm. 
Peo 107 At i Takum o6pa30M, JaHHble, NOJyYeHHbIe MeTOJOM KOH- 

TAaKTHOH Pa3HOCTH MOTeHIIHaIOB, HE HAXONMATCA B COOTBET- 
CTBHM C pe3YJIbTaTaMH HCCJIe€LOBaHHH B 9JIEKTPOHHOM mpoexTope (4,%). IIpu- 
yHa 3TOTO HeACHa, OMHAKO H€ HCKJIIOUCHA BO3MOKHOCTh, YTO YKa3aHHOe pas3- 
JIMUHe CBAZAHO C HaJIMYHeM B IMHCCHOHHOM MHKDPOCKONe 3JEKTPHUECKOTO NOJIA. 


Vucrutyt 9meKTpoxuMuH Tlocrynusto 
Akajemun HayK CCCP 22 VI 1959 
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XHMHYECKAA TEXHOJIOLHA 


Usen-koppecnonyent AH CCCP Jl. M. UMDKHKOB, 3. &. TYJIAHHUKAS, 
B. Tl. CUACTJIMBbIM uv P. H. NMETPOBA 


CBOHCTBA PACIJIABOB CHCTEMbI CaO—FeO—SiO, TIPU 
SAMELUEHHH FeO OKMCbIO WHHKA 


IIpucyrcTBue OKHCH WHHKAa ABJIACTCA OTJIMUMTEIbHOH OCOOCHHOCTHIO LWla- 
KOB, MOJIyYaeMbIX IPH M1aBke CBHHIWa, MeM HW WHHKa. CucTemaTHy¥ecKHX UCcJe- 
JOBaHHit O BJIMAHHM OKHCH WMHKa Ha CBOHMCTBA CHJIMKaTHBIX paciaBoB CaO— 
FeO—SiOz He mposodusiocb. B HacTtoslujeH paOoTe MmpeAcTaBJIeHbl pe3yJIbTaTbb 
H3yYYCHHA BJHAHHA OKHCH WHHKa Ha 3JIEKTPOMPOBOAHOCTb, MarHHTHY!O BOC- 
IIPHHMYHBOCTb HM TelOCOsepxkaHHe paciaBoB cHcTempl CaO—FeO—SiO2. 

H3mepeuue yebHoH 3/IeKTPOMpoBOAHOCTH (x) pacmlaBOB, CoflepKalllux 
OKHCb IlHHKa, OCYIULECTBJIAJIOCb METOJOM BOJIbTMeTpa — aMMepMeTpa B HHTepBalle 
Temuepatyp 1150—1450°. Temnepatypa u3Mepsviacb [jaTHHO-nulaTHHOposMe- 
BOH TepMomapoH, YCTaHOBJIGHHOH MexKY dJlekTpofamMu. B kKauyecTBe HarpeBa- 
TeIA IpHMeHAaCcb CHHMTOBaA Neub. M3MepeHuA YAebHOH 3/ICKTPONPOBOHOC- 
TH MpoBposusucb B aTMocdepe a30Ta. MarHuTHad BOCMPHHMYMBOCTb paciiia- 
BOB (0) H3Mepslacb Metojom [yu B uHTepBasie TemnepaTyp oT 700 yo 1400°. 
OnpeyleteHve MpoBozHocb B Nowe 4000 aspcT. mpu AMaMeTpe NOTIOCHHIX Oal- 
MakoB 110 mM. B KauectTBe HarpeBaTeJIA MPpHMeHsAJaCb Meub C YFOJbHbIM COMpo- 
THBJICHHeM, TMOMeULeHHaA MexXLY MouocaMH 3/ekTpoMarHuTa. TemmepatTypa 
peryJIHpoBaslacb C TOUHOCTHIO 3—5° NO MaTHHO-TwaTHHOpOsueBOl TepMonape. 
Hapecka paciviaBa B KouHuecTBe 5—6 Fr noMelllaacb B KOPYHAM3OBbIM THreJb, 
KOTOPbIM MOJBeLWIMBaJICA Ha MOJIHOJeCHOBOH Wenouke K aHaJIMTHYeCKHM BecaM. 
M3mMeHeHue Beca B MarHHTHOM Move B 3€BHCHMOCTH OT COCcTaBa ClaBa HM TeMIle- 
patypbl KoJeOaocb oT 0,1 Zo 0,05. M3mepenne Tensocoxepxanua J pacnaa- 
BOB, T. €. KOJIMYeCTBA Tella, MOoTpeOHOrO WIA HarpeBaHuA OOpasila Ao 3alan- 
HOH TeMIlepaTypbl, IPOH3BOHJIOCb MeTOAOM TeIIOBOrO MOTOKa C MpHMeHeHHeM 
TpexX MaTHHO-WwlaTHHOpOAHeBbIX TepMonap. B KayecTBe HarpeBaTeJA UCMOJb- 
30BalaCb CHJIMTOBad Meub. Ipakyupopka ocymecTBiadach no SiO, u Al,O3. 

Harpesanne NpoBoWJl0cb B KOPYHJM3OBbIX THIVIAX WHJIMHApHyeckolt (popMbL 
B HHTepBaie Temnepatyp 100—1300°. Hapecka cocrapaana 100 r. Pacuer 
TelJocoqepKaHHA MpoBosuica m0 dopmyuvre: 


’ 


jo JW. — JW, (qo) JW 
i. Ws Atgz, — Aty21 w 


re Ji, J2, J —TemsocoepxKaHne 9TalOHOB UM HUCcceqyemoro o6pa3ila; 
W1, W2, W— Bec sTaNOHOB H OOpasila; At — cpefHHi Nepenal Temnepatyp 
M@xK]y CTCHKaMM 3alllMTHOrO CTaKaHa; Z — BPeMA, HeoOxXoJuMoe AIA HarpeBa- 
HHA JO TpeOyemoH Temnepatyppt. 

IIpeqBapuTebHO HaMH U3yyalocb BJMAHHe JoOaBKH OKHCH WHHKa Ha 
QJIEKTPOMPOBOHOCTh, MarHHTHY!0 BOCIIPHHMUMBOCTH HU TelwOCcoxepxKanne pac- 
mulaBoB SiQ,— FeO (Fe,O;). Brio moKasaHo, 4To oOaBseHue ZnO npn no- 
CTOAHHOM oTHOWeHHH SiO,/FeO = 0,9 um 3aMelleHHe KpemHesema Ha ZnO 
YBeIHUMBaeT YleIbHY!O 9SJICKTPONMPOBOAHOCTb paciwiaBos. IIpu s3amemenuu 
FeO ua ZnO snekTpompoBodHocTb paciaBoB yMeHbuaerca. MaruutHaa Boc- 
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IPHHMUMBOCTS paciiaBoB SiO,— FeO 3apucur or Temmepatyppl WM ComepKaHun 
IKUCOB *Kelesa. Tenmmocofepxkanve pacnaBos SiO2z— FeO upu qobaBJenun 
ZnO yMeubillaercs. 

Buuanne 2o6aBoK OKHCH WHHKa Ha cpolicrBa pacmaBos CaO — FeO — 
5iO2 usyyalOCb Mp NOCTOAHHOM OTHOLeHUN SiO,/CaO (Bec. %) c 3aMellleHHeM. 
3aKHCH 2Kee3a OKHCbIO WHHKa. Meccue- 
MOBaHHA TIpOBOAHHCb Cc TpeMa rpymma- 
MH COCTaBOB, re oTHOWIeHHA SiO./CaO 
COOTBETCTBEHHO paBHAHch 0,8; 1,0 u 
1,6. Cymma FeO un ZnO Bo sBcex onpitax 
OCTaBalaCb MOCTOAHHOH. Tepmorpadu- 
WeCKHH aHaJIH3 MOKa3al, 4TO OOu/b- 
IIMHCTBO COCTaBOB MaBHTCA B MHTep- 200 
Basie TeMNepatTyp 1130—1230°. Han6o- 
lee BBICOKOH TeMMepaTypoli MiaBseHuA 
oOlaqaioT pacilaBbl, B  KOTOPbIX 
| eae 10 u coxepxaHue ZnO 
Bpiue 7,0%. Oru pacnaBbr mpu 1300° 
ehexarores, Ho nOHorO napsenun ue PMs |. Bawarme onsouienna, SiOs/Ca0 xa 
IIpOHCXOJHT. OHOBpeMeHHO C CHHT€-  MarasurHoli BocmpHumuuBocTH 4 TemOCO- 
THUCCKHMH paciliaBaMW ObWIM H3yuUeHbI Aepxanua mpu 1300° 
(bUSHKO-XHMHYeCKHe CBOHMCTBA JBYX 
MPOW3BORCTBeHHDIX UWiakoB. B taOm. 1 mpuBetenbl anHple H3MepeHHA 
YAebHOH 9JIeKTPONPOBOAHOCTH, MarHHTHOH BOCNPHHMUMBOCTH HU Temloco- 
JlepoKaHusa pacmiaBoB CaO — FeO — SiOz — ZnO npu sameujenuu FeO ua 
ZnO, a TakxKe JByX OOPasiloB MpoOMbIIeHHBIX WWIaKoB. [Ipupeyenupie B Ta6u. |. 


Katie 


= 


—— 
J SS 
SS H—— Om! 


Ta6Oauua 1 


CpolcTBa pacnulaBop cuctempl FeO — CaO — SiO, mpu 3amemjenuu FeO oxucbio WHHKa 


CocTaB pacnwaBosB, Bec.% Temnepatypa ombiTos, °C 
Sidz 4200 1300 4400 
CaO | FeQ | SiO, | CaO | ZnO 
x ) J x | fe) | J Xe | ) J 
1,6 22,0 | 48,0 | 30,0 0,0 | 0,38 7,2 | 283,91 0,70 | 6,3°| 304,54 1,22 | 5841 — 
1,6 17,0 | 48,0 | 30,0 5,0 | 0,24 ae TEA OG a A) EHER| We |) <=. = 
136 12,0 | 48,0 | 30,0 | 10,0 | 0,16 DO || OO We Ae aes ans tag | 
176 Dy MN ARO |) SO 1) eae ae 25 | Qh 026 | 2.5 |) 292,28] 0.22 | 295 | = 
1,0 20,0 | 40,0 | 40.0 0.0 | 0,90 = De | es ly Se@ wal) Aas | Se oe 
1/0 16.0 | 40,0 | 40,0 4,0 | 0,80 | 44,3 | 282,6] 4,40 | 41,3 | 265,0] 1,62 | 14,3 | — 
1/0 40,0 | 40,0 | 40,0 | 40,0 | 0,35 ss 4 e071 Nl AGO. NT I) SORA ase | Ges = 
4,0 0.0 |) 4020. || 40:0. |) 20%0) |) 0.45 Das || Dale Wry || Bay || See) || TAN |) BA | — 
0:8 34,0 | 30,0 | 36,0 0,0 | 0,75 | 10,0 | 257.0] 14,40 | 10,3 | 284,5| 2,60 | 44,3 | — 
0.8 30,0 | 30,0 | 36,0 kO | 0,72 we 60,5 | 4,30 | — Se WOE | ee as 
0.8 240 | 30,0 | 36,0 | 40,0 | 0,70 fey WV ORO I ON They || eS SA | 5 | = 
0,8 14,0 | 30,0 | 36,0 | 20,0 = LiQui271 | O8Gb0 | 452) 8008 4 20nle Secee 
IlpomMpmaenHuHpe maakuH 
ie) 4) SONS I BRN 0,8 | 0,22 2] Bok) C4 28) S34 poe 627 — 
40 || 30 | so7 5.5 | 0,25 7.3. 088.8 6.1 | 258.0 | 4,30 | 5,2 


jaHubie oTHOcaTCA K 1200, 1300 u 1400°. Kak Buquo, Bo BCexX H3YUeHHBIX pac- 
miaBax 3aMelleHHe 3aKHCH %Kelesa Ha OKUCb WHHKA MPHBOAMT K YMCHbIMeHHIO 
yenbHOH aleKTponpoBoguoctu. Tak, up 1300° Aa pacmiaBoB C OTHOLIeHHeM 
SiO2/CaO = 1,6 3amemleHHe 3aKHCH 2Kele3a OKHCbIO WMHKa Jo 20% yMeHbula- 
eT YI@IbHYIO a/eKTponpoBoguocTb c 0,7 om -cm™? go 0,26 om™-cm™, T. e. 
MOUTH B YeTbIPe pasa. C MOBbILIeHHeM TemMMepaTYpbI YAebHaA 3J1eKTPOMpoBoL- 
HOCTh BCeX pacliaBoB yMeHblwaeTcH. MarnuTrHad BOCIPHHMUYMBOCTbh 3aBACHT 
OT Collep2KaHHA OKUCJOB *Xelle3a HM MOUTH He H3MeHsAeTCA OT TemMepatyppl. Mc- 
Cl@OBaHHble pacilaBhl — MapaMaruuTHpl. Touka Kiopu JiexuT pH Temmepa- 
type 700°. 3amemenve 3akHcH %Keslesa Ha OKHCb WMHKa NPHBOAMT K CHUXKCHHIO: 
MarHHTHOH BOCIPHHMUHBOCTH pacClllaBoB. 
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SamelleHve 3aKMCH xKesle3a Ha OKHCb WuHKa B paciviapax CaO — FeO — 
SiO, He aeT onpeesieHHOH 3aKOHOMePHOCTH H MaJIO BJIMAeCT Ha H3MeHEHHE 
B@JIHYHHbI TelJlocosepxaHHA. Hekotopoe BJIHMAHHe Ha BeJIMYMHY Temllocosep- 
2>KaHHA OKa3bIBaeT 9KZOTEPMHYECKHH gaipPeKT, KOTOPbIM HMeeT MECTO B HHTEP- 


Puc. 2. U3mMeneuve yeubHOH 3/1eKT- 
POMPOBOHOCTH, MarHHTHO BOCcIpH- 
HMUHBOCTH, TenIocoLepxaHHa IpH 
1300° B 3aBHCHMocTH OT comep2KaHHs 
ZnO ja pactmapos, rye SiO2/CaO= 


ai 


Balle Temmepatyp 800—1000°. IIpopeyen- 
HbIe TepMorpadHyeckhe HCCIELOBaHHA Mo0Ka- 
3aJIH, UTO 3TOT J3PeKT OTBeYaeT PaCKPH- 
CTaJWJIM3alHu CHJIMKaTOB KaJibllHa. 

V3 novyueHHbIX JaHHbIX ObWwIO onpese- 
JieHO BsIMAHHeE oOTHOWeHHA SiO2/CaO Ha 
cBolicTBa pacnaBoB CaO — FeO — SiOz — 
ZnO (puc. 1). C sto Werbio 6piwiH NMod- 
CuUHTaHbl CpeqHHe 3HaveHHA §=©6yJleIbHOM 
93JIEKTPOMPOBOAHOCTH, MarHHTHOK BOCIIpH- 
MMUHBOCTH H TelJOCOepKaHHA LWIA OTWeJIb- 
HbIX TpyHM CocTaBoB C Pa3/IMYHbIM OTHOLIe- 
HHemM SiOe/CaO. M3 pue. | caeqyet, urTo 
mpuH 1300° u SiOs/Ca0 = 1 pacnuaBpr 
CaO — FeO — SiOz— ZnO o6ayatoT Han- 
Oosee BbICOKHMH CpeAHHMH 3HaveHHAMH 
3JIEKTPONPOBOHOCTH H MarHHTHOH BOCIIpH- 
HMUHBOCTH MH Ooulee HH3KHM_ TemJocoyep- 
»kaHveM. Ha u30TepMax YJ eJIbHOH 3JIeKTPO- 
IIPOBOAHOCTH, MarHHTHOH BOCIIPHHMYMBOCTH 
MH TelwJocoxepxKaHuA HadwJOaloTCA TOUKH 
nmeperH6a. Ha puc. 2 MpHBeeHbl H30TePMbI 
TpeX H3MepeHHbIX cBoHcTB pH 1300° aja 
rpynnbl CocTaBoB Cc OTHOWeHHeEM SiO2/CaO= 
= 1,0. IIpu cozepxanuu 10% ZnO una 
BCeX TpeX H30TePMaX HaGJOZaOTCA U3JIOMBI 
KPHBbIX, 0-BHXMMOMY, COOTBeTCTBYIOUIHe 
o6pa30BaHHIO HOBOH (a3bl. 


SHayveHHuA 3JIEKTPONPOBOHOCTH, MarHuTHOH BOCIIDHHMYHBOCTH HH TerJO- 
cofep2KaHHA TMPOMBIWVICHHbIX WJIaKOB JOCTaTOUHO OJIM3KH K AaHHbIM, WOJLY- 
YeCHHbIM JIA CHHTeETHYCCKHX LWIaKOB. 


linctutyT Meransypruu um. A. A. Baiikosa Tloctynuao 
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XHMHYECKAA TEXHOJOTHA 


M. A. OSMPEJIEC u M. JI. BOJIOBA 


O BJIMAHHM TEMMEPATYPbI CPEAKI HA BPEMSA HHAYKUMH 
MPH MPMJIMMAHHM MYMHEPAJIBHbIX YACTHIL 
K TNY3bIPbKY BO3AYXA | 


(ITpedcmaeaeno axademukom II. A. Pe6undepom 25 VI 1959) 


Jlaa usyyeHuad POTAMMOHHbIX B3aMMOMeHCTBUH OJHUM M3 aBTOPOB ObwI Mpu- 
{CHeCH KHHETHYeCKHH MeTOA UCCIeQOBAHHA pa3eOB MHHepasbHaA YacTHa — 
SOMHbIN pacTBOp — Ily3bIPeK, KOTOPbIH MO3BO/IAeT NO BPeCMeHH HHAYKUHN OXa- 
JAKTEPH3OBATb COCTOAHHE TPaHWUHbIX COeB, OOYCJIOBIHBAaIOllee NpPHMNaHHe 
'). CBA3b M@KAY COCTOAHHEM MOBEPXHOCTH TBePAbIX Te H UX MpHHNaHHeM 
; BOAHOH cpese Apyr K Apyry UH K BO3AYWIHOMY NY3bIPbKY YCTaHOBJeHa MHOFH- 
11 uccieqopaTetamu (?). OAHAKO BbIABJICHHbIe JO HaCTOAULerO BPeMeHH 3aBH- 
MMOCTH M@KILY KOJIMYCCTBEHHbIMH XapaKTepHCTHKAMH COCTOAHHA NMOBepx- 
lOCTH, ONPeAeJICHHbIMH Pa3SHbIMH MeTOaMH, HM CJIOTALMOHHbIM MpHJIMMaHHeM 
(MEIOT Ka¥eCTBEHHbIH xapaktep (1). Ilostomy AabHelimmMe UcceLOBaHHA B 9TOM 
fallpaBJICEHHH IpeACTaBJIAIOT HHTepec. 

IIpu6op, mpeqioweHHbIM MIA KMHeETHYeCKOFO HCCIeOBaHHA UpHIMNAaHHA 
[HHePaJIbHbIX UaCTHIL K NY3bIPbKYy BO3LyXa, Obl B NocelHHe TOAb ycoBep- 
JeHCTBOBaH*. BpemMA KOHTAKTa peryJIHPyeTCA QJICKTPOHHbIM Ce€KYHOMepoM, 
fauuHad c 0,001 cex. Ktopeta C MHHepaJIbHbIM MOPOWIKOM B Boe H NY3bIPbKOM 
epMocTaTupopaHa**. Kome6aHHa TeMMepaTypbl He WpeBpilaioT +1° C. 

YcJIOBHA OMbITOB OOeCNeYHBAalOT COBNAeHHe COCTOAHHA MOBEPXHOCTH TBep- 
BIX UaCTHIL C HX COCTOAHHEM Ip (PloTALMOHHOM IIpHIMNaHHH, TaK Kak JIA UC- 
JIGMOBaHHA HET HEOOXOAHMOCTH B KaKOH-JIHOO CieWHaJIbHOM O6OpaboTKe MoBepx- 
OCTH H MOXKHO BOCMPOH3BeCTH OODINHOe AIA CPOTALMH COOTHOMMeHHe TBeEpAOH 
OBe€PXHOCTH MH OObeCMHOM KOHIeHTpalluu pearenTos. Giekyer OTMeTHTb, 4TO 

mpHOope u3MepsxeTca He BPeCMA JOCTHKCHHA MPeeIbHbIX CHJI NPHTAKeHHA, 
OTOpbIe MOFYT BOSHHKHYTb MEKALY YaCTHWeH HW IY3bIPbKOM, a BPeMA, B TeYeHHe 
OTOPOrO Pe3YJbTHPYiOllad Cla IPHTAKeHHA HW OTTAJIKMBAHUA NOCTHTaeT 3Ha- 
CHHA, MOCTaTOYHOrO JIA YPaBHOBeWIMBaHUA CHI OTPbIBa. OTHM OODACHAeTCA 
e3KO BbIParxKeHHa 3aBHCHMOCTb BPCMeCHH HHAYKIUMA OT KPYNHOCTH MUHEePaJIb- 
bIX UACTHI, OTMeYeHHAA B UpeAbIAyUx ucceqoBaHuaAX (+). [pu sakpensennu 
acTH, Odell KPYNHOCTH HeEOOXOAHMO YPaBHOBECHTb OOJIbIINE CHJIbl OTPbI- 
a. Ha ocHoBe COBpeMeHHBIX IIPeICTaBJICHHH O MEXAHH3ME IIPHJIMNaHHA CeLyerT 
OlaraTb, YTO HEOOXOAMMad CHJIa MPHIWNaHHA OMpekeAeTCA CTEMCHbIO YTOHb- 
ICeHHA TpaHHYHbIX BOJHbIX CJIOEB, 3aBUCALeH OT BpeMeHH. Hamu ucceqOBaHO 
IMAHMe TEMMepaTYPbI CPeAbI Ha BPCMA HHAYKIUMA Mp NpHJIMNaHHN MMHepab- 
bIX UACTHIL K HY3bIPbKY BOSAyxa B OTCyTCTBMe pearenToB. BauanHue storo (pak- 
opa Ha (PIOTAIMOHHIe MPOWecchl OTMEYEHO MHOPHMH UCCJeOBaTeJAMU (4,7) AHO 
e W3y4¥eHO KOJIHUeCTBeEHHO. 

OnsITbI MIpOBOAMCb B YCJIOBHAX MOCTOAHSTBa BO3pacTa CYCMeH3HH HM My- 
pIpbKa. Kaxkad TOuKa Ha rpaduke mpelcTabideT Cpeqnee U3 10—15 61H3Kux 
0 CBOHM 3HaueHHAM H3MepeHHh, IIpOBOAMBIIMXCA B PasHbIX TOUKAX COA YaCTHI. 


* Aproppi KoncrpyKuun B. H. Jlyuxos, M. A. Sitrenec, B. II. KysHenoB H Jp. 
** T]upKymaluoHHbIit TepmMoctaT KoHcTpyKuuH B. Il. KysHenopa nu 9. UI. Hladeena. 
2. JAH, 1. 129, Ne 1 477 


Ha puc. | u 2 noKa3aHo BAMAHMe TeMIepaTypbl CpeAbl Ha BPCMA Huy a 
IPH TIPHAMMaHH Pas/IHYAbIX MHHepaJOB K MYSbIPbKy (B KOOpAMHaTaXx lgtu ) 
rye T— BpemaA HHAYKWMM B CeKyHZax, 7 — aOcomoTHast TemlepaTypa). 
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Puc. 1. Bauanue Temmeparypbl cpesbl Ha Puc. 2. Banaue TemmepaTypbl cpeybr 
BpeMA HHAYKUMH MmpH npusnunaHHH Ha BpeMaA MHAYKUMH MpH npHMnaHHH 
MHHepasios 0,175-+-0,147 mm: J — Kaub- yacTHIL KBaplla pasHOoH kKpymHocTu: /— 
uut, // — anarut, JJ] — 6aput, IV — 0,3+0,25 mm; JJ —0,25+0,21 mm; 
rasieHurT IIT —0,21+0,175 mm; JV —O,175+ 


—-7 


+- 0,147 mm 


Tloppimenue Temiepatypbl cpeqbl Ha 30—35° pesko coKpalllaeT BpeMA” HH- 


AYKUMH, AOBOLA ero JIA OTLeIbHbIX MHHEpaJIOB H PaSMEPOB YaCTHIL WO JeCATbIX 
H COTbIX OJleH CeKYHAbI. GyulecTBeHHO, TO, HECMOTPA Ha Pe3KYIO 3aBHCHMOCTb 
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Puc. 3. Buauanne Temnepatyppi 
cpebl Ha BPeCMH HHAYKUMM IpH npH- 
JMNaHHH KBaplla, oOOpadoTaHHoro 
JaypuulaMunom: J — 6e3 co6upatens; 
I] — naypuaamus 0,7 -10~5 r-monb/a; 
IIi—tTo we 1,4-10°5 r-monp/a; 
IV — to we 2,1-10°5 r-monp/a; 
V — to xe 2,8-10°5 r-monb/a 


BpeMeHH WHAYKUMM OT KPYNHOCTH MHHe- 
PaJIbHbIX UaCTHU, XapakTep STON 3aBHCHMO- 
CTH OT TeMMepaTypbl CpebI WIA vacTHIL 
pasHoH KpyNHOCTH OHH HW TOT Ke — Mps- 
mble (lg t, 1/7) napavieubHBI. 

Bpiwio HCCIeOBaHO Take BJIMAHHe TeM- 
mepaTypbl cpeybr Ha BpeMA UHHAYKUMH B 
IIPHCYTCTBHH CoONpaTeseH, KOTOpblIe BeCcbMa 
pe3KO COKpalllaloT BpeMA MHAYKUMH pH 
mpuwiunannu (7). Copmectuoe BuIHaHHe COOH- 
paTeiA WW MOBbIMeHHA TeMIIepaTypbI Cpeybr 
OTIMYaeTCH HEKOTOPHIMH OCOOeHHOCTAMH 
(puc. 3). Uem Bplwe KOHIeHTpalluaA cobu- 
paTeIa B pacTBope H, CJeqOBaTeIbHO, 4eM 
Oolbuue ero Ha YTpaHAx (copOupoBaHHoe 
KOJIMYECTBO MCHbIIe MOHOCJION), TEM MeHbIUIee 
BJIMAHHE OKA3bIBaeT MOBbIWeHHe TemMMepa- 
TYPbl CpeAbI Ha BPCMA HHAYKIMH. 

OKCNePHMeHTaIbHad 3aBHCHMOCTb Bpe- 
Me€HH # HHAYKUMM OT TemMMepaTypbl cpeybr 
MOXKeT ObITh IpelcTaBseHa yYpaBHeHHeM 


za ig «= A/T + B, (1) 


rae A u B— NocTosAHHble BeJIMUMHEI. 


IIpu TpakToBke BBIABIeHHOM 3aBHCHMOCTH BPeMeHH MHAYKUMM OT Temme- 
paTypbl CpeAbl H KOHWeHTPallun coOupaTesA Mbl HCXOJMM M3 COBPeMeHHBIX 
MpeAcTaBeHHi O MWpollecce IpHJiMNaHHA, PasBUTbIX Ha ocHOBe pa6or A. H. 
®pymkuua u B. B. Jeparuna (4,5). 

Iloppitienue TeMMepaTypbl CpeAbI NPHBOMUT K HEKOTOPOMY M3MeHeHHIO co- 
CTOAHHA ABOHHOTO CJIOA, BASKOCTH BOJbI B TpaHHYHBIX CJIOAX, HEKOTOPBIM H3- 
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CHCHHAM XHMHYECKOPO COCTABa NOBEPXHOCTHBIX COCAMHEHHIT. OHAKO CCHOBHBIM 

MeACTBHEM MOBbILeHHA TeMMepaTYPbl CPeAbI ABJIAETCA POCT TeMIOBOFO JBHKe- 

MA MOJI€KYJI BOJbI BPPaHHYHbIX COAX. PesysbTaTOM ABJIAeTCA Mepexoy rpaHuy- 

ibIX CJIO€B B MaOHJIbHOe COCTOAHHE, CMOCOOcTBYIOIIee ObICTPOMY HX YTOHbIICHHIO 
pocTy CHJI NpuTsaxKenna. 

MoxkHO MONYCTHTb, YTO B STO WAOHMH3allMH CMauMBalollel MIe€HKH H 3a- 
JuOUaeTCA BeAYIMH MeXaHH3M TeMJOBOTO BOsAeHCTBHA Ha BPeMA MHAYKUMU 
(PM MPWIMNAaHHH MHHEepaJIbHBIX YaCTHIL K nysbIpbKy. IIpu takom JonyueHun 
\peMaA HHAYKUHN Tp pasHol TemMepatype cpedbl MoKeT paccMaTpHBaTbCA Kak 
apakTepucTuka oOmelH cKOpocTH NpolleccoB aOvM3allMH rpaHHuHbIX CuICeB 
(a TBEPMOH NOBepXHOCTH H Ha pasflee C NY3BIPbKOM BOSLyXxa. 
| Ilo qaHnbim, XapakTepusylolluM CKopocrbh mpolecca NpHwunaHHA, MOXKHO 
pACCUHTATL KaKYULYIOCA 9HEPFHlO AKTHBALMH, HEOOXOAUMYIO WIA MepeBoga rpa- 
‘MUHBIX CJlOeB B JaOHJIbHOe COCTOAHHEe. ; 

MbI HCNOb3OBaIH AIH STOTO MeTON, aHamorMuHbilt Merozy HW. MW. Ppenkena 
JIA OMpeeeHHA 3aBUCHMOCTH CKOPOCTH MepeMeleCHHA ATOMOB XKHAKOCTH OT 
emllepaTypb! cpempr (°). 

YpasBuenue (1) MoxHO TpescTaBUuTb B Buse 


T= TEXPD =, (2) 


Me w= 2,3 Ak — kaxkymaacd sHeprust aKTHBalNH B 9praxX Ha MOJEKYJY 
‘paHH4HOrO COA, a To— MOCTOAHHAA, XapaKTepH3ylollaA CKOPOCTb Mpolecca 
IpH MaKCHMaJIbHOH NaOHJIM3aluu TpaHHUHbIX CwOeB. 

Pacueruple aHHble 10 ypaBHeHuio (2) WIA MHHepasIOB pa3JIMYHOH NpHpobt 
1 MOJTOTOBKH MpuBesenbl B Ta6. 1. Ita BemMuNHA XapakTepuHsyeT CyMMapHyIoO 


Ta Our vila 


Kaxkyulaacd SHepruaA akTHBaluu NpK NpHannanun 


MunHepas YCAOBUA NOAFOTORKH MHHepasa Cpena w-40!2 spr 

i Ha MomeKyJy 

<Bapl Cyxoe H3MeJIbUCHHE B MeTasIMueCcKOH Jiuctuaa. Bona 4,75 
MeJIbHULE 

<Baplt Moxkpoe u3MesbyueHHe B MeTasIHUe- To xe AW tev 
CKOH MeJIbHHIFe WH cyliKka 

Sapur Cyxoe w3MenbueHHe B MeTassnue- To Ke 1,8 
CKOH MeJbHuLe 

DmMOOpuT Cyxoe u3MebueHve B (bapdoposBoki To xe 0,91 
M@JIbHHLe 

\naTHT Cyxoe H3MeubueHHe B MeTaJIMYeCKOH To xe Zea, 
MeJIbHuLe 

“a JI@HHT Cyxoe H3MembueHHe B apoposon To xe 0,92 
MeJIbHHUe (YaCTHYHO OKHCJICHHBIM) 

K Bapl Cyx0e H3MeJIbucHHE B MeTaJIIHUeCKON Jlaypuaamun ON Ge 
MeJIbHUILe 1,4-10-5 monb/a 

To xe Cyxoe H3MeJIbUeHHe B METAJIJIHYeCK Olt JlaypuaamMun 0 
Me JIbHULE 2,8-10-5 monb/ a1 

AnaTur Cyxoe u3mMebueHHe B MeTammuueckon | 1 pureluiaT HaTpuA Atl 
MeJIbHULE 0,5-10-> monb/ a 

To Ke Cyxoe W3MebueHHe B MeTasMuecKon | TpueuusatT HaTpHa 0 
MeJIbHULe 1,9-10-5 mom / a1 


SHEPIHiO AKTHBAHU WIA pAla MpoleccoB, OAHOBpeMeHHO WAYWIMX Mp saou- 
MU3alHH PpaHHUHbIX CJIO€B H OTMCYCHHHIX BBIIlle. 

Bsekenue B CYCHeH3HIO COOUPAaTeA Pe3KO YMeHbIMAaeT KaKYULylocA SHEp- 
rHiO akTHBalMH. IIpu onpeemeHHbIX KOHIeHTPpaluAX CoOupaTeA MocieqHAA 
mpHOuMxKaetca K HysO. MoxHO JonycTHTb, YTO copOuuA coOupaTeiaA Ha Mo- 
BEPXHOCTH MHHepasia MPpHBOAMT K TlyOOKOMY HapyllleHHio CTpoeHHA cCMauH- 
BaIOILelH WICHKH, CJIGMCTBHeM YeFO ABMACTCH MAOHJIM3AUNA PPaHHUHbIX CJIOEB. 
COOTBETCTBYIONLAaA paOoTa MpOH3BOAMTCA mph copOiHN coOupatesem. 
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Karkyllasicd 3Heprusd AKTHBAaWHH He MOKET PaCCMaTPUBAThCA Kak C]MHCTBCH 
HbIM KPHTepHli JWIA OWeHKH Mpolecca pHinnaHHaA. Ona XapakTepu3yeT cTeé 
NleHb THApPO(uJIbHOCTH MHHepaJIbHOH MOBepXHOCTH HU paOoTy, KOTOpad AOJDKH 
6bITb BbINOJHeHa COOMpaTeseM pH ee ruytpopoOusaynH. Bpema uHa_yKWHH Tp 
IIpHJIMMaHHH OCTaeTCA BTOPOH XapaKTepHCTHKOH Mpolecca. 


Beecoio3Hblli Hay4HO-HCCeAOBAaTeIbCKUIt Tlocrynuui0 
MHCTHTYT MHHePpaJIbHOTO CbIpbA 19 VI 1959 


HHMTHMPOBAHHAS JIMTEPATYPA 


1M. A. Darenec, WAH, 24, Ne 4, 342 (1939); M. A. Direnec, Teopermuecku@ 
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Muy, (251150933) Ase Pe 6 mer elps OusuKo- -XHMUA (pOTANMOHHEIX mponeccos, M., 
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HTornage Akanemun nayr CCCP 
1959, Tom 129, Ne 1 


PEOAOTH fl 


WM. T. WKYPABJIEBA u JI. H. PEMMHA 


POJOBbDIE KOMIJIEKCb] TPHJIOBHTOB HU APXEOLMAT 
HYDKHETO KEMBPHA AJITAE-CASHCKOM OBJIACTH 


| (ITpedcmasaexo axademuxom H. C. Iamcxum 1 IV 1959) 


3a Bpema padotb B Antae-CasHcKoli o6lacTH aBTopaMH Obl CoOpaH Goub- 
WOW MWaJIeOHTOJOrHYeCKNH MaTepHas, NOSBOJIMBIIMH MpociequTb B HHxKHeM 
<eMOPHH PAA NOCMeOBATebHO CMCHAIOWIUX pyr Apyra BO BpemMeHu TpHMOOu- 
POBO-apXe€OWUMaTOBbIX KOMIMWICKCOB, COOTBETCTBYIOINUX CJICRYIOMIHUM FrOpH30HTaM 
CHH3Y BBepX): KaMe€lWIKOBCKOMY, O6a3aHXCKOMY, CaHAILITbIKTOJbCKOMY, COJIOH- 
JoBcKomy u OOpyyesckomy. IlocaeqoBatesIbHOCTh 3THX TOPH3OHTOB Oba Mmpo- 
3epeHa Ha MHOPOUNCJICHHBIX pa3spe3ax HHxKHEerO KeMOpuHa Boctrounoro Casua, 
Ky3Heukoro Avatay, SanaqHoro Casva u Topxot Wopuu. 3aqaua nacrosueli 
STaTbH — JaTb MO BOSMOXKHOCTH Oovlee NOJHYIO pokOBylO XapakTepucTuky AA 
KaxkKNOrO POPH3OHTa-H MOKa3aTb BP€MA CYMeECTBOBAHHA KaxKMOro H3 poloB 
macs; 1 v2). 

KoMNMeEKCH poOkOB TPHAOOUTOB HM apxeonuatT 
| AmMauckKuH Apye, NepBaax NOMOBHHA. OcrTaTKOB ap- 
xeollWaT H TPHJIOOHTOB He OOHAPyKeHo. 

AnmMaucKkKuuh aApye, BTOpanx NOMmOBUHA. JocTroBepupe 
OCTaTKH apXeolWWaT UM TPHJIOOHTOB (KpOMe CaMbIX BePXOB ero) JO CHX Top He 
usBecTHb!. Ectb yka3aHua (1°) Ha HaxXOAKH apXeollWaT B UHHTMHCKOM CBUTe 
3anafHoro CasHa, CKopee BCero OTHOCHMOH K asIqaHCKOMY spycy, HO B page 
MeCT 9TH HaXOJKH He MOATBeEpPKJleHbI. 
~B Bocrounom Caste K aJIJaHCKOMY APYCY, BO3MOXKHO, MOTYT ObITb OTHECEHBI 
apxeomuaTbl p. Buprocer. lia sToro BpeMeHM XapaKTepHbI CieqyioulMe poset 
apxeouuat (Archaeolynthus, Loculicyathus, Ajacicyathus, Coscinocyathus, 
Dictyocyathus. 

_ Tpuso6uTbr o CHxX Mop He H3BeCTHBEI. 

Heenmckuu apyc. KOMMLe KC... K Ame HiK.GBiGK OO" EG: 
pusoura. Bpigeten snepppie B Bocrounom Casue (°,*). ApxeomuaTbl STOFO 
KOMIWIeKCa H3BeCTHEI B BocTouHoM Casue, Ha Astae, Ky3Heykom Aumatay, 
Sanayuom Casue. Tpuac6uTbl BcTpeyeHb! B BoctouHoM CasHe, OTAeJIbHbIe POLb! 
B Type u Ha Autae. Jaa apxeounat xapaktepupt Archaeol yntus, Uralocyathus, 
Archaeofungia, Loculicyathus, Ajacicyathus, Cyclocyathella, Taylorcyathus, 
Ethmophyllum, Tunulocyathus, Nochoroicyathus, Coscinocyathus, Dictyo- 
eyathus Kameschkovia. Jlia tpuio6uTow xapaktepupt Sajanaspis, Bonnia, 
Palaeolenus, Poliellaspis, Poliellina, Alacephalus, Tumulina, Kootenia, 
Kameschkoviella, Planaspis, Bergeroniaspis, Builaglabellaspis. Kamemkos- 
CKUM KOMIJIe€KC apXeollHaT HavOouee OTUCTIHBO CONOCTABAAeCTCA C KOMIJIEKCOM 
aTiaOaHCKOoro TOpH30HTa asfaHcKoro apyca Cu6upceKoH nsardopmpl. Kom- 
IIIeKC TPHJOOHTOB OOuHX hopM c (bopMaMH BepxoB aJaHcKoro sapyca Cuoup- 
CKOH Muardopmbl He cofepxuT. IlosToMy B HaCTOAIee BPeMA BOSpacT KaMeUI- 
KOBCKOFO FOpH30HTa MOXET ObIT OMpelevieH B MpeemaxX BepXOB aaHckoro — 
HH30B JICHCKOrO Apyca. 

Komuaekc 6a3auvxCKOroO ropu3oHT a. Buenen B Boctou- 
Hom Casue (°). ApxeoluaTbl 9TOFO KOMIWIe€KCa HMEIOT OUCH LWIMpOKoe pacmpo- 
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crpaHeHue Hl ugzecTHbt Ha Aurae, Caaupe, B Topo MWopuu, Kysneukom Aaa- 
aay, Bocrounom u 3anaquom Casnax u Type. Tpuio6utbi Bcrpeyenbl B Ky3xell- | 
kom Asatay wu Toprok UWlopun. { 

Ba3aHXCKOMY FOPHSOHTY COOTBeETCTBYeT KOMIIVIEKC apXeolMaT TePCHHCKO-— 
ypabeKoro ropusouta (7), 1-ro ToprauiMHcKoro ropusouTa (%), ae 
ropusonta (°,°), YecHOKOBCKOro ropusoHTa (°), BePXHe€KaMeLIKOBCKOFO TOPH3OHTA | 
(°), Apxeouuatn: Archeolynthus, Rhabdocyathella, Dokidocyathus, Ural 
cyathus, Archeaofungia, Loculicyathus, Ajacicyathus, Orbicyathus, Ureya- | 
thus, Leptosocyathus, Cyclocyathella, Taylorcyathus, Tersicyathus, Gordoni- ' 
cyathus, Ethmophyllum, Tumulocyathus, Russocyathus, Kijacyathus, Vo- > 
logdinociathus, Nochoroicyathus, Thalamocyathus, Formosocyathus, Carino- 
cyathus, Clathricoscinus, Coscinocyathus, Tuvacyathus, Salairocyathus, Cosci-— 
nocyathalla, Tannuolacyathus, Alataucyathus, Rizacyathus, Racatocyathus, 
Dictyocyatus, Protopharetra, Araneocyathus, Bicyathus, Tabulacyathus, 
Syringocnema, Kameschkovia, Poletaevaecyathus, Szecyathus, Lucyathus. 
Tpuno6nin Elganellus, Kijanella, Resimopsis, Paraerbia, Mundocephalina. 

Jima Tounoro conmocTaBJeHHa 6a3avxXCKOrO KOMMJeKCa C KOMIIJIeKCaMU 
Cu6upcKolt mmaTpopMbl MaseOHTOJOrMYeCKHX JaHHbIX NoKa HegoctaTouHo. Ilo 
cTpaTurpaduyecKoMy MooxKeHHIO 6a3aHXCKHH TOPH30HT CKOpee BCero OTBEUaeT 
BepXaM CHHCKOoro — HH3aM TOJOO4aHCKOrO FOPH30HTOB JI€HCKOrO sApyca. 

KomMusekc CaHalTHKIOABCKOFO FTopH3oHTa. Boe 
HesmeH B SananHom Casaue (3). ApxeoluaTbl 4 TPHJOOUTHI STOFO KOMMJeKCa pac- 
IIpOCTpaHeHbl OYeHb WIMPOKO UM M3BeCcTHHI Ha Avirae, B TopHot Wlopuu, Ky3Hen- 
kom Asiatay, Sanaquom u BoctouHom CasHax u Tyse. | 

Apxeounatst Archaeolynthus Rabdocyathella, Uralocyathus, Archaeo- 
fungia, Loculicyathus, Ajacicyathus, Orbicyathus, Urcyathus, Leptosocya- 
thus, Taylorcyathus, Tersicyathus, Gordonicyathus, Ethmophyllum, Met- 
ethmophyllum, Tumulocyathus, Vologdininocyathus, Annulocyathus, Annu- 
lofungia, Tercyathus, Clathricyathus, Ladaecyathus, Erbocyathus, Siringo- 
cyathus, Sajanocyathus, Nochoroicyathus, Thalamocyathus, Formosocya- 
thus, Carinocyathus, Piamaecyathus, Clathricoscinus, | Coscinocyathus, 
Asterocyathus, Alatancyathus, Aptocyathus, Dictyocyathus, Archaeo- 
cyathus, Protopharetra, Taeniaecyathellus, Araneocyathus, Bicyathus, Tabu- 
jacyathus, Syringocnema, Kameschkovia, Poletaevaecyathus, Szecyathus, 
Lucyathus. 

Tpuo6utn: Rondocephalus, Laticephalus, Schivelicus, Paleofossus, Ala- 
taja, Erbiopsidella, Erbiopsis, Sanashtycgolia, Granularia, Tuvanella, Bino- 
daspis, Inouyina, Kootenia, Bonnia, Poliellina, Poliellaspis, Lermontoviella, 
Chondragraulina u gp. 

BospacT ropH30HTa M0 KOMMIe€KCy apxeolluaT H TPHJOOHTOB M MO/OxXeCHHIO 
B pa3pe3axX YCTaHaBJIMBaeTCA Kak CepeuHa JIeCHCKOFO apyca (BepxH TO/I60UaH- 
CKOFO—OJIEKMUHCKHM TOPH30HT). 

Oyquako pax apropos (1°18) moMmemlaior caHalTbIKoJIbCKHi TOpH30HT B 
cpeqHui KeMOpull, crparurpaduyeckn BbILe OOpyyeBcKoro, TO MpOTUBOpPeYyHT 
cbakTuyecKomMy MaTepuasty (°). 

KomMiamekKccoOuOHNKOBCKOrOrOopHsoHra. BuyencnB Ky3- 
Hellkom Amatay (°). Apxeotluarsi 9Toro Kommsekca usBectHb Ha Avitae, B Top- 
HoH Wopun, Kysneukomy Anatay, 3anaqyom u Bocrounom Casuax. Tpuuio- 
Outpt Ha Anrae, B Popxot Wopuu, Kysneuxom Anaray u equHuUHEIe HaxOoKu 
B Gatlajyom Hu Bocrounom Casnax. Jina KoMMleKca apxeolMaT XapakTepHbl 
cnelyioulne potbt: Ethmophyllum, Vologdinocyathus, Erbocyathus, Syrin- 
gocyathus, Tegerocyathus, Thalamocyathus, Archaeocyathus, Claruscyathus; 
JWI KOMIWIeKCa TpHIOOuTOB — Onchocefalus, Laminurus, Solontzella, Ame- 
cephalina, Pagetina, Proerbia, Erbia, Kootenia. 

Bospacr ropusonta 10 KOMMeKcy apXxeolMaT HM TpHOOHTOB ycTaHaBMBaer- 
CA KaK KeTCMeHCKHH FOPH30HT JIeHCKOrO sApyca. 

Komuaaekc o6pyueBckKoro ropu3soHTa. Bpenen B 
Kysuenkom Anatray ('). NepBonayaibHo umMen Ha3Banue nowmHMaToBHli, HO 
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O3{Hee ObI/I MepeHMeHOBAH B YecTb akagemuka B. A. Odpyuera (7,*). Apxeomna- 
[bt H TpHIOOMTHI sTOrO KOMMJIeKca usBecTHbI Ha Asrae, Boctounom Casue, 
ysueykom Asatay. J, apxeounat xapakrepup ‘Ethmophyllum, Vologdino- 
yathus, Erbocyathus, Tegerocyathus Archaeocyathus un Claruscyathus; yaa 
puso0utos — Edelsteinaspis, Bonnia, Kooteniella, Kootenia, Proerbia, 
rbia, Chondragraulos, Antagmellus, Pumilina, Granularia. 

Bospacr ropu30HTa M0 KOMMeKcy apxeolMaT HM TPHJOONTOB YCTaHaBJIMBaeT- 
ta Kak Cambie BepXH JIeHCKOrO Apyca (eaHCKHli TopH30HT). Hexoroppie uccie- 
"Geta OTHOCAT OOpyyeBCKHii TOPH30HT K HH3aM CpefHero KemOpua (4) uM 
DaCCMATPHBAIOT e€fO KaK MepeXOJHbI OT HHKHELO K CpeqHemy KeMOpuw (°,??). 
Bpunue cleqyer KOMIIeKC TpHOOUTOB CpeqHero KeEMOPHA, COBMECTHO C KOTO- 
DbIMH aPXeOWHaTbI JO CHX MOp He BCTpeyeHEl. 


Deomormueckiii MHCTHTYT Tocrynuao 
AkayemMHH Hayk CCCP 29 V 1959 
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Jloxnzayn AKkayeMunm Hayk cccP 
1959. Tom 129, No ! 


FEOJIOLHA 


r. M. TAMPA3SH 


O 3AKOHOMEPHOCTAX PACHPEXEJIEHAA 30H PA30- 
WM HE®TEHAKOMJIEHHS HA ANWIEPOHCKOM HOJTYOCTPOBE 
MW B MPHJIETAFOWMX PAHOHAX MW OB WX CBSA3H 
C TEOCTPYKTYPHbIM PA3BUTHEM BMELMJAIOLWHX PEFMOHOB 


(ITpedcmaeaexno axademuxom JI. B. Haauekunom 13 VII 1959) 


JlerasibHoe paccMoTpenve pacipeleieHHA HePTAHBIX WH TasOBblX MCCTOPOXK-= 


ne Pe 


Tenuli AsepOalixkaHa NO3BOJIMJIO BbIABHTb HHTeEpeCHY!IO H BaXKHYIO OCOOCHHOCTS, , 
cBA3aHHyt0 (7) C PEOTEKTOHHYECKHM PasBHTHeM He*TerasOHOCcHOH OOsacTH. Bpiio 


MOKa3aHO, UTO HavOoslee BaxKHble HeETAHbIE H TasoBbie MecTopoxeHuA A3ep- 
6alipkaHa NpHypounBaiorca kK AKuKabyn-MapfakaHCKoMy ruIyOHHHOMY pa3- 


PbIBY, KOTOPbIM Mpoxo_uT c woro-3alaya Ha ceBepo-BocTOK uepes Huxkue-Ky- 


PHHCKy!0 HU3MeHHOCTH, KoG6pictan, AnuiepoucKuli nNowlyocTrpos u AnuIepoHcKHH 
apxunesar; K AjoKuKaOys-MapqakKaAHCKOMY I'IYOHHHOMY pa3PbIBY, ABJIAIOLLe- 
MYCH MCKONaeMbIM, UpHypoweHa HaHOovlee MOULHAA PpA3eBYKaHHyecKad 30Ha 
(*). UspectHo Takxe, TO, 10 WaHHbIM Ha 1957 1., HecsbTAHbIe MeCTOPOXKeHHA, 
paciovioxKeHHble Bob AjoKuKa6ys-MapfakaHcKoro TsuyOHHHOTO pa3pbiBa, 
qa 96,7% Bee HepTH, NoObiTolt B TeueHHe crToweTun B AsepOalimxKaHe (*). 

Ilo yueHHbI B MocuieqHee BpeMaA (haKTHYeCKHH MaTepHaJ (MaHHbIe PTyOOKUX 
CKBa%KHH) MO8BOJIA€T KOHKPe€THO PellIHTb BONpoc O pacnpeleeHHH TakxKe 
H TasOBbIX MecTOpoxeHHi Bocrounoro AsepOalijvKkaHa HU BbIABHTb B3aHMOOT- 
HOWeHHA 30H Ta3s0- MH HePTeHaKOMVJIeCHHA, T. €@. YCTAHOBHTb 3€KOHOMEPHOCTH B 
pacmpeeeHHH HePTAHbIX H Ta3OBbIX MeCTOPOKAeHHH,— BO3MOXKHO, HMEIOMLHe 
3HaueHHe H WA Wpyrnx oOsacrei. 

B TeKTOHHYeCKOM CTPOeHHH H UCTOpuN pasBuTuA AnuepoHcCKoro MoyocTpo- 
Ba H HEMOCpeACTBEHHO IIpHJIerarouluX TeEPPHTOPHE BHIABJIAIOTCA JIBe BaxKHeHMUHe 
oco6enHocTu. O6 ofHOl u3 HUX (HamHune AjKukaOyn-Mapyakanckoro rayOuH- 
HOFO paspbIBa) YNOMMHAJIOCb BBIIMe, H OHA paccMaTpHBaviacb paxee (1,2). [pyroh 
ocoOeHHOCTbIO ABJIAeTCH HaiHUne LOxHo-Anmepouckoro yeryna, MpocsexKHBatO- 
uerocad Ha MpoTaxKennu Oomee 75 KM H MpoXoAAmero y roxKHOrO MOOepexkba An- 
IWePOHCKOFO NOJTYOCTPOBa MPHMePHO B BOCTOK-CeBePO-BOCTOUHOM HalipaBJieHHH. 
fOxHo-AnmepoHcKHli CTY BbIABJIeH HAMM Ha OCHOBe aHaH3a M3MeHeHHA UC- 
THHHBIX MOU[HOCTeH CBUT, MOKa3aBlero, YTO Ha one OOLerO PernoHaJIbHOTO 
BO3PaCTaHHA MOLLHOCTEeli MJIMOMCHOBLIX H AHTPONOPeHOBBIX CBUT K 1Ory Y 10%K- 
Horo mo6epexba ArmmepoucKoro nosTyocTpoBa MpoucxoUT pesKoe Bo3pacTaHHe 
MOLHOCTeH; MOCTHTAIOMMe 1O*AHOFO NOGeperxkbA MOYOCTPoBa AHTHKJIMHAJIbHbIE 
CKJaQKH OCJIOKHAIOTCA APCBHHM H COBPeCMeHHbIM YCTYNOM, MOULHOCTH TOUTH 
BCeX CBT IIPpOJYKTHBHOH TOJIMLM 34ecb pe3ko BOspacraioT (Ha MpOTAxKeHHH BCero 
1,5—2 KM TpaqueHT W3MeHeHHA MOULHOCTH CBUT BO3paCTaeT B H¢CKOMbKO pas 
Ax BCe€X CKJaoOK), Torqa Kak Jlamee K wry HaGMOfaeTca HUIb OObIUHOe 
perHoHabHoe Ain Bceli AmueponckoH o6macTH usMeneHne (Bo3pacTaHue) 
MOLLHOCTeH. 

IIpu nmepeceyenuu FOxkuo-Ammepouckoro yeryna 32eCcb Ha oueHB MaJIOM 
paccrosuuu (1,4—1,6 km) moutHocTb OHO TOKO IpOAYKTHBHOH TOVJILLH 
Bospacraet Ha 400—500 m B Kanuucxkoli cklagKe (y cen. TypKaust), Ha 300— 
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00 MB Kapayyxyp-SpixcKol cKlayKe (ioxwHee 03. 3pIx), Ha 500—700 
Oomee B BuOusiOatcKoHw cksaqKke, na 400—500 m u 6onee B Kapayarckoli 
KulayKe*. 

Kpome o6ulero pervonasbHOro NorpyXeHHA K 1Ory Bceli CTPyKTYpbI Amuepou- 
EKOrO MosyocTpowa, y ycTyNa MpOMCXoANMO NONOHUTeIbHOe OMycKaHHe (Be- 
i ae BOb FIYOoKoro paspbiBa), KOTOPOe COMPOBOAKAaOCb KOMIeCHCHPOBAaH- 

bIM HaKOMJICHHeM TeppureHHbIX OcaqKoB. Ilourm HenpepbiBHO OOpa3zy1ollnecsa 
BHOb IOxHo-AnmiepoucKoro ycryna IpoBaJIbl B peibede MOTH OCOGCHHO JerKo 
KHHBeIHPOBATbCA TIpH POPMUpOBaHHM CpaBHHTeIbHO OBICTPO oOpasy1ouluxca 
DTIO*KeCHHH  (Hanpumep, IpH- 
OpexKHO-KOHTHHEHTAJIbHbIX TOVJIIIL). 
TOxHo-Anmepouckuli = ycryn, 
1B OCHOBe KOTOpOrO - HaxXOMUTCH 
TIYOOKHH pa3pbiB (B MoscTuato- 
AX MpOAYKTHBHYIO TOJILLY MHO- 
WeH-NaJleOreHOBbIX H M€3030HCKHX 
OTJIOKEHHAX) H (blekcypoobpas- 
Hoe W3rHOaHHe MVJIHOIMeHOBbIX H 
MOCTIWIMOWeCHOBBIX TOJII, (MecTaMH 
¢€ 3a(—MKCHPOBaHHbIMH pa3spbiBaMHu 
MB HHX), pH HelpepbiBHO BO306- 
HOBJIAIOIUXCA MOLBUXKKAaX BOJIb 
9TOrO paspbiBa B TeyeHHe 10 
MeHbIUeH Mepe MwIMOWeHa HW NoctT- 


\_) 
MIHOWeHa HU paHee, ABJAeTCH eee] a Le] z : 


KP YMNHbIM TEKTOHHYeCCKHM 3JI@EMeH- 


TOM CTpOeHHs CeBepHoro OoptTa Ss AM se ges BE Ete ons 
me rte atte es TOPO IWepOHCKoro: 
fOxkHo- Kacnulickon BUaNHHbl, ponyocrpopa u mpHaeraiomux palionop. A — 


He€NPePbIBHO MNPOABJIAIOWMMMCA B  AyxKuKabyi-Mapfakauckui rayOHHHbIi pas- 


TeueHHe H3BeCTHOH HaM MCTOPHU PbIB H IipHuweratollant K HeEMY 30Ha HeqbTera30Hako- 
93TOlt BAMHI. nena; 5 — lOxuo-Anmepouckul CTpykKrTypHblti 


Ps yeryn; B — mMecropoxKqeHua He*pTaAHble (a) U ra3o- 
OTH MBe BarKHeHUMe OCOOEH- ye yan raszoKONJeHcaTHBIE (6); I — s0na mpen- 


HOCTH Te€KTOHHYeCCKOrO CTPOCHHA mymectseHHoro HedTreHakonsenua; JJ — 30Ha 
Ammepoxuckoro MOJYOCTPpOBa UH IIp€HMyUleCTBeHHOTO TasOHaKOMJIeHHA 
puwieraruux pationos (AKuKa- 

6y-Maphakauckul ryOuHHbIi paspyrB wu lOxxno-Anumeponckui CTpyKTYypHbIit 
yYCTyN) HM HCTOPHA UX pa3sBHTHA CO3MaJIM TEKTOHHYeECKHe YCJIOBHA CopMuH- 
PpOBaHHA He*PTAHbIX H TasOBbIX 3alexKell. 

Kak ormMeyeno pauee (*), BaxkHelilmme He(pTAHbIe MecTopoxeHHA Asepbalt- 
IoKkana Ipuypoueub! K 30He AWKuKabyu-MapyakaHCKoro riyOMHHOPO pasppiBa. 
OTOT PIYOUHHDIM pa3spbIB, KPOMe BCero Ipoyero, ABHJICA TAK2%Ke MOWHbIM 9KPaHOM 
Ha yTH MurpallMuN HedTH HW rasa BBepxX M10 perHOHaJIbHOMY NoObeMy CTPyKTyp 
Ammepouckoli o61acTH HW MpHvieraiolwux pahoHOB.OAHako 3HayHTeJIbHbIN Pa3sMbIB 
PaCNOO*KeHHHIX 3eCb AHTHKJIMHAIbHbIX CKaOK UM Npolleccbl MepeToka rasa H 
HePTH OT CKaXKH K CKaKe MPHBEIM K 3HAYHTeIbHOH Merasalu STO 30HbI UH, 
COOTBETCTBEHHO, K Pa3PYUICHHIO PaCIOJIOXKEHHBIX 3eCb ObiibIX OPPOMHBIX 3avie- 
well ra3a, TOra Kak HePTAHbIe 3a1ExKU 3]eCb COXPaHHJIHCb, OOpPasyA HbIHe U3- 
BeCTHbI€ HePTAHbIe MeCTOPORKAeHHA CO CPaBHUTeJIbHO HE3HAUYHTEJIbHBIM CO]e)- 
?KaHHeM asa. 

lOxno-AmmepouckHit ycryl urpall poulb 9kpaHa (TeKTOHO-cTpaTurpaPo-vu- 
TOJIOPHUeCKOLO) Y2Ke B OCHOBHOM B 3aKPbITbIX CKaKax, H 1OwKHee HELO, B HEIO- 
CpeNCTBEHHOM OMZOCTH, PacMOMaraloTcd BarkHeHUIMe H3BECTHBI€ rasOBble H Taso- 


* B KapayarcKoll CKlakKe (c ee BCeCOlO3HOrO 3HaveHUA pecypcaMH rasa), pasOuToH Kpyl- 
HbIM pa3PbIBOM B WHPOTHOM HalipaB.seHHH Ha Be waCTH (aMIWINTYa paspbiBa yBeJMUMBAeTCH 
B PuIyOHHY), Ha CeBePHOM CTPYKTYPHO 3HaUMTEbHO MIPHNOAHATOM KpbwIC, MO HaHHbIM CKBaxXHHb) 
Ne 205, orcyTCTBY1OT HU3bI OalaxXaHCKOli CBUTHI, CBUTa «lepepbIBa» H BECb HHAKHHM OTAEU MpOkyK~ 
THBHOL TOM, a TaK2Ke MONT, T. €. 34eCb HET IPHCyTCTBYIOWero Ha 1OXKHOM KpbiI€ KOMIWIEKCa 
OTNOKeHHi O6uel MomHOCTHIO cBpILe 800—1000 M. 
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KOHJeHCaTHbIe MecTopoxKqeHua AsepOalisokana (Kapanarckoe, 3pipuuckoe, «I lec- 
yaHbili — Mope»). Bomb Hero HECOMHEHHO pacnoviarajoTcaA H ApyrHe rasoBble 
noma *. 

Bonusn Kapagara u [Ipukapagarckoi 30Hp! IOxno-Anmeponcxui yerym 
cOumxaetcea c Apokuka6ys-MapqakaHCKHM PJIyYOMHHBIM pa3pbIBOM, B COOTBeT- 
CTBHU C YeM 34eCb CO3MalOTCH OCOGeHHO ONarOMpHATHble YCJIOBHA JIA KOH- 
IeHTPaluu Pra3s0BbIxX CKoMMeHHH. B sTOM HalpaBseHHM pacnomarawoTcA 1a3o- 
BbIe 3aslexKH MecTopoxyenui Kanmac, Kroposgar, Kanucagar, Muarank, 
ToyporalH u op. 

V3 cKa3aHHOro BDIIIe BbITeKaeT, ITO H3BeECTHbIe He*PTaAnble 3anexn Anme- 
POHCKOrO MOsyOCTpOBa CKOHIeHTpupoBaHnb! BLOb AKuKaby-MapyakaAHcKoro 
riyOuHHoro pasppiBa (MexyAyY HAM HW TOxno-AnuiepoHcKuM ycTymoM), Tora 
KaK BaxKHeHuMe TasoBble 3aslexKHU pacmomaraioTca 1oxKHee OxHo-Anmepou- 
cKOrO ycryla (CJIeqOBaTeIbHO, MOXKHO TOBOPHTb O IIpeHMYLLeCTBeEHHO HedpTe- 
HOCHOM M MpeHMyleCTBeHHO ra30HOCHOH 30Hax). B mpeyemax ra30HOCHOH 30HbI 
MOIIHble TazoBble 3aslexKU OyAyT TaroTeTb K IOxuHO-Anumepouckomy ycrTyny 4, 
BMeCTe C TeM, foxwKHee, TAe MpOXOANT yxKe Apyrad Hedrera3soHocHad 30Ha — 
30HA BHIABJIeHHOrO Hamu BakuucKkoro rayOuHHoro Bavia (°). 

CrenyeT OTMeTHTb, UTO B Mpegenax AmulepoHcKoro mosryocTpoBa HedpTAHBIe 
3alexKH pasIMuHbIxX cBuT (AnuepoHcKHH u AkuarblibCKHM APyCcbl, MpoyK- 
THBHaA TOJULa, TMaTOMOBaH CBUTa, YOKPaKCKHe OTOXKeCHNA, MaHKOMCKad CBU- 
Ta) MpHypoueHbl mpexyze Bcero kK 30He ApxKuKaOya-MapfakancKoro riyOuH- 
Horo pa3pbiBa (MpH 9TOM CO cTpaTurpaduyeckoH TyIyOHHOH MpHypouveHHOcTh 
H3BeCTHBIX HePTAHbIX 3aJI@Keli K 30HE Pa3pbIBa BOspacTaet). 

OTO MOJOXKeHHe COBMECTHO C JVINTeIbHOCTbIO pasBuTHA AWKUKaby-Mapja- 
KAHCKOFO TIYOHHHOrO pa3pbIBa MO3BOJIAe€T YBePCHHO CYHTAaTb, 4TO He*TAHbIe 
HM Ta30Bble 3aJle@%KH, HECOMHEHHO, HMeIOTCA BOJIH3H ITOH 30HbI HW B MOACTHAIO- 
IHX OTJORKeHHAX Me3030H8 **; HX MOXKHO OOHAPYXKUTb MO pacnoJIOKeHH!IO B HUX 
TIPOHHWAeMbIX OTJIOXCHHH (MPpHOpexKHO-KOHTHHEHTAJIbHbIe, MpHOpexKHO-Mop- 
CKHe, TPelMHOBATHIC NOPObI HT. W.). Pos (OxwHo-Anmepouckoro ycTyia B ITOM 
OTHOIICHHH C1a6and, XOTA H NpOAOIMKaeT ObITh 3HAYHTEJIbHOH JIA Gosee BbICOKUX 
<TPYKTYPHbIX 9Ta*KeH. 


Tlocrynuuto 
10 VII 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1 F. Tl. Tampaaau, JIAH, 118, Ne 4, 809 (1958). 2? T_T. Tampasaan, Abe 
124, No 6, 1292 (1959). 3 JI. K. Tarespocsan, Asroped. kaHg. qucceptraunu, M., 1958. 


* C sTol TOUKM 3peHHA MpHoOperaeT UNTepec Io*wHOe MorpyxeHne BuGuasiiOatcKol cKnay- 
KH, KOTOPAas 1OKHEC PaspbIBA MOKET COMepKaTb OoraThle rasowble (HM He TOMbKO ra3oBble) CKoMMe- 
HUA. 

** Tlo aHHbIM rpaBHMeTPpHH, MpHMepHO BONb Amxuka6ya-MapyzakaHckoro rayOuHHoro 
PaspbIBa OTMeuaeTCA XapakTepHoe ycTynooOpasHoe MorpyxeHnne c 8 no 12 KM BepxoB Me3o30ii- 
‘CKHX OTOXKCHHH, HU TPaBHTaMOHHOe NoMe 34eCb XapakTepH3yeTCH BbILepKAHHOCTbIO HalpaBle- 
HHH M30JIMHUM C CeBepO-BOCTOKa Ha 10ro-3allay| HM BbICOKMMH TOPH30HTabHBIMU rpalHeHTaMu 
AHOMAIMH CHIbI TsoKeCTH (%). Ilo 6omee ray6oKo 3aneraloulumM TomULaM moKa OTCYTCTBY10T (aKTH- 
eCKHE NaHHBIe, XOTH YCTYN, HECOMHEHHO, yXOAMT Brvly6b, B Oomee ApeBHHe OOpasoBaHunA. 
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Hoxsane Akayemun uayr CCCP 
1959. Tom 129, Ne 4 


IMAJEOHTOJOLH A 


M. A. CEHKEBHY 


HAXOJKA TIPAMMTHBHOLO MJIAYHOBOrO B CHJIYPE 
KASAXCTAHA 


(ITpedcmaeazno axademuxom J. B. Hanuexuneim 18 VII 1959) 


B 1957 r. B Cepepo-Bocrounom Ipu6anxautpe, mp UpoBeqeHHH eTaJIbHBIX 
PTpaTurpao-MaeOHTOXOPHYeCKHX PaGoT MO YTOUHEHMIO PpaHUllbl MEY cHuy- 
pom H Jezouom, JI. UW. Kannyuu T. B. PykapumnuKosoi B oToxKeHHAX CHypa 
HapaAy Cc @ayHou Obwin BCTPeYeHbI OOHJIbHbIe PACTHTeMbHbIe OCTATKH. 

Ilo qaHHbIM uccieqoBaTenel (1), OTOXKeHHA CHJIYpa B 2TOM pernoue Mpeumy- 

€CTBEHHO OCaJOUHble, B HH2KHEHM YaCTH COCTOAT H3 3eJICHbIX H OOPMOBbIX TOHKO- 
@PHUCTbIX MeCYaHHKOB U aJICBPOJIHTOB, B BeEPXHeli YaCTH — U3 3e/ICHOLBETHbIX 
TOJIMMHKTOBHIX NeC4YaHHKOB, TYPOMeCUaHHKOB, TOHKOCJIOHCTbIX  aAJICEBPOJIHTOB 
> peAKHMH MaJIOMOM[HbIMH TIpOCJIOAMH aJI@BPOJIMTOBbIX H MeMJIOBbIX TYOB C JIMH- 
3aMH H3BCCTHAKOB HM H3BeCTKOBHCTHIX NeCuaHHKOB. O6ulad MOMULHOCTh CHIyYpHit- 
°KMX OTJOXKeHHH KONeONeTCA OT 1500 Jo 2000 M. Bospact oT0xKeHHi Ha OCHO- 
3aHHM OpaxHonod, KPUHONAeH, KopadJIOB MU TPHMOOUTOB OMpekeIAeTCA KaK JY]- 
MOBCKHH sApyc. 

OnncpiBaemoe pactenue Tastaephyton bulakus Senkevitsch gen. et sp. n., 
OTHOCALMLeeCA K IIPHMHTHBHbIM IIaYHOBbIM, OblIO HaliqeHo B 300 M ceBepo- 
3alajHee KoNoIMa TacTpiOyak, oOTKYa W B3ATO HAMMeHOBAaHHe WIA HOBOrO poja 
4 Bufla. Paspe3 Ha 9TOM yuaCTKe B HWKHEM “YaCTH MpeACTaBJIeH TiepeclaHBaHHeM 
Pa3HO3EPHHCTHIX NOJIMMMKTOBBIX M€CYUaHHKOB CepOH, 3e€JIeHOBATO-*KeJITOH OKpac- 
KM, COJ\epxKalllHX MHOPOUMCJIeHHbIe pacTutTembuble octaTKu: Zosterophyllum sp., 
TOHKOOOpo3aqyaTHe oOTMeyaTKH moG6eroB, oTHOcaIMecd kK THY Psilopsida, 
Tastaephyton bulakus Senkevitsch gen. et sp. n., 4 HeompelemHMbIe OCTaTKH 
YI€HHKOB KPHHOHeH. 

Bpiiile 3asleraioT Cepo-3eJIeHble H 3eeHble TYPPUTHI C OOHMbHOM WH pasHooOpas- 
Ho (bayHot Opaxuonog, Tpuno6uTow u nmenenunog: Isorthis cf. szajnochai 
Kozl., Bilobites bilobus (L.), Anastrophia aff. internascens Hall., Stropheodon- 
ta corrugata (Conr.) subsp. pseudofascicula Ruk. subsp. n., Leptostrophia 
carinata Boris., L. tasta Ruk. nom. mns., Eospirifer togatus (Barr.), Del- 
thyris inflectens var. submissa (Barr.), Howellella sp., Dalmanites elegans 
Max. nom. mns., Cheirurus quenstedti orientalis Max. O6ujaa Mom.HOCTb 
paspe3a 370 o. 

B ppluesexkallHX M@JIKO3CPHHCTHIX 3@JICHbIX H CepO-3eJIeHbIX NecuaHHkaXx 
MOLLHOCTHIO 40 M HaOmOJaeTcA CMeHa KOMMIeKCa (payHbI; 3ecb BCTpeyeub! Isor- 
this perelegans (Hall), Leptostrophia rotunda Bubl., Nowellella, mercuri Gos., 
Ha OCHOBaHHH KOTOPOrO MpoBOsUTCA rpaHulla MExyy CHypOM (JyAOBCKHH 
Apyc) u eBoHOM (2KeQMHCKHH aApyc). ae 

Kak BuJHO u3 MpuBegxenHoro paspe3a, Tastaephyton bulakus Senkevitsch 
gen. et sp. n. BCTpeyveH cTpaTHrpauyecku HWKe TOPH3OHTAa C (ayHOH Jy T0B- 
cKoro Bo3pacta. TaKHM 06pa30M, CHJIyPpHHCKUM BOspacT PaCTeHHA He MOMMTEKUT 
COMHEHHIO. 

Tun LYCOPSIDA 
Cem. DREPANOPHYCACEAE TAKHTAJAN, 1956 


Onucaune. [lpumutupuyble IMKONOAH, MpeACTaBJI Atle CoOOH HEBbICO- 
KHe paCTeHHA C MPAMBIM WIM CJlerKa H30PHYTHIM CTeOeM C THXOTOMHYCCKHM, 
pexke OoKoBbIM pasBeTB.leHHeM. I]oOeru rycTO NOKPbITbI TOHKHMH BbIPOCTaMH — 
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busi outamu. DuWiouAbI wWHTOOOpasHoro OyepTaHHA MeHee TYCTO MOKPbIBaloT 
Mo6erl, OHH MIPAMBbIe UM CepMOBHAHO HSOPHYTHIe, PACMOJOAXeHbI NO HEYETKO Bbl- 
paxkeHHbiM ciupasam. Tlocate onalenua WIM OO/aMbIBaHHA PHANOKAOB Ha NO- 
BepXHOCTH NoGeroB ocTaloTcH OYropKH, B3AYTHA WIM MOPULMHHI, oO pasyionlne 
HePOBHbIli 3yOuaTbIi Kpali noGera. 3 cre6a B PUNO“ MpOXOAMT Y3KUH Mpo- 
BOA WYYOK, ROXOAAMHH Bo OCHOBaHHA CpuIOHAa, a Y HEKOTOPEIX JOCTH- 


rarouliii BepXyWIKH (puougza. Cnopanrun — Ha cTeOwIAX Mex Ay PUONLaMH * 


BospacT 4H pacnpocTpaHeHne. Cpemnui KemOpui Bocrou- 
Holi Cu6upu; culyp — CpeAHHH JeBOH, BCTpeyaeTcA MOBCEMECTHO. 

C0 CP aBy Cle Mew Car BreE 

1. Drepanophycus Goeppert, 1952 

2. Baragwanathia Lang, 1935 

3. Gilboaphyton Arnold, 1937 

4, Aldanophyton Kryschtofovich, 1953 

5. Tastaephyton Senkevitsch gen. n. 

Pon Tastaephyton Senkevitsch- gen. n. 

Tunuunpk Buy— Tastaephyton bulakus Senkevitsch sp. n. Ce 
Bepo-Bocrounoe [Ipu6anxaube, Komoqey TactpOysaKk, BepXHUli CHJyp (JTy JOB). 
lOxuo-KasaxcTaHcKoe reovloruyuecKoe yllpaBJleHHe, 9STaJIOHHaA KOJUIeCKWNS 
o6p. Ne 72156. 

JLuaruos. TpaBaHHCTHIe pacTeHHA, H3BeCTHbI TOJIbKO OTHeYaTKH Mode- 
ros Zo 1 cm wHpuub. Creu IpAMbIe WJIH CJlIerKa H380FHYTbIe, PYCTO MOKPBITbE 
TOHKUMH (HHUTCBHHBIMH) WMMOOOpasHbIMH (puJJIONaMU, KOPOTKHMH (0 0,25 cmM),. 
CepNOBHHO H30rHyTHIMH. Tlocuie onaeHHs HIM O6JIaMbIBaHHA CPU JJIOHOB Ha N0- 
BePXHOCTH CTeOJIeH OCTAaIOTCA y3KHe TpodoroBatbie BbINyKocTH (6yropky),. 
HanOMMHalOllwe KOPOTKHe MOPIHHbI. PUIONAbI pacnoJox*KeHbI Yallle Gecrops- 
JOUHO, pexke HaGMOMaeTCA pacnosoxweHhe UX MO HEYETKUM TOJIOTMM CiMpaJiAM. 
CnopaHruH HeH3BeCTHBI. 

CpaBpueuue. Hosp pox Tastaephyton HeckombKO CXOjleH JOBOJbHO 
IUHPOKHUMH CTEGOJISAMH, TYCTO NOKPHITHIMH CbuITOUZaMH, Nocse onaeHua KoO- 
TOPbIX Ha NOBePXHOCTH NOOeroB OCTAIOTCA BEITYKJOCTH (6yropKH), C HeKOTO- 
PbIMM pOJaMH MPHMMTHBHBIX WlayHOBbIX — Takux, Kak Aldanophyton Krysch- 
tofovich (*?) Baragwanathia Lang (?,*) uw Drepanophycus Goeppert (*) (cm. Ta6.1. 
1). Ho nua poga Tastaephyton xapakTepHbl TOHKNe HUTeBHAHbIe WIMNOCOpasHbie 
(pPHJIJIOHAbI, CepNOBHAHO W3O0rHytTHIe, KOpoTKHe (fo 0,25 cm), HanomMHaromue 
IWHMbI NCHJOPHTOB, Mocie ONaeHHA HIM OOJIAMbIBAHHA KOTOPBIX Ha MOBepXHO- 
CTH pacTeHHA OCTaIOTCA HEBbICOKHE Y3KHE BHINYKJIOCTH HaOAoOWe MOPULHH, TOF- 
a Kak fis Aldanophyton xapakTepHbl TOHKHe H@XKHbIe PusNO“AbI Zo 0,9 cw 
ANMHOU, MOCce OaCHUA KOTOPHIX Ha NOBEPXHOCTH PaCTeHHA OCTAIOTCA BHINYKIO- 
CTH Ooulee BEICOKHe, 4em y Tastaephyton, npoyouroBaTo-oBaJIbHble, HAaMOMHHAal0- 
mue Oyropku. Dia Baragwanathia Takxe XapaKTepHbI JJIMHHbIC MpsMbIe We- 
THHOBUAHbIe PUIONAbI, CKOpee HallomMHaloulMe dusasoutp Aldanophyton, 
a He paccMaTpHBaemoro posta. 

Y poga Drepanophycus dbuimouyb Toxe wWHNOO6pasHOro OUepTaHHA, Ceplo- 
BHHO H30rHyTble, HO WIA HUX XapakTepHa Od6bWiaA WWIMHAa HM WupHHa, OCc- 
OeHHO y OCHOBaHHA, HaJINYNe NpOBOAAMero Nyuka, HAyuero us cTe6IA B CUI- 
OHA, pacnosoxwenve PUJIOHOB NO HeYeTKO BbIPaAXeHHbIM CMMpasAM, Tora 
Kak y Hallero pojla OHM PacnosO*KeHbi OobWUel YacTbIO Gecnopsqouno. Hanu- 
une y Tastaephyton ToHKUX HUTeBHAHEIX PUJIIOMZOB NOSBOUIAeT Mpekomarare, 
¥YTO COCYIMCTHIM MNyYOK He MposodxKasced B CuON]. 

Kpome Toro, 41a Baragwanathia u Drepanophycus xapakrepubl cnopaHruy, 
KoTOpble y Haluero pacTeHua He OOHapyxeubl. Hesnanve opranos pasMHOKeHNA 
Mp OTCYTCTBHN JOCTATOUHOFO CXONCTBAa BereTaTHBHbIX YacTel pacTeHult Takxe 
He NO3BOuIAeT OTHeECTH pox Tastaephyton k BplleyKasaHHbIM pojlaM. 


* 
OnucanHne CyeJIaHO Ha OCHOBAHHH JUTepaTyYPHbIX JAHHbIX H KAMeCHHOTO MaTepHaJla, HMCB- 
merocH B paCNOPpHA*KeHHH aBTopa. 
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K cmambe M. A. Cexkesuua, cmp. 187 


Puc. 1. Tastaephyton bulakus Senkevitsch gen. 

et sp. n. CneBa BBepxy — 4aCTb cTeOla C (pHu- 

JIOHOM (OTMedeH cTpemKOH) ¢ XOPOLio 3aMeTHOM 

MOPULHHHCTOCTbIO MoGera; OTMeuaTOK; HaT. Bew.; 

cipapa — TO Ke 2X; CJleBa BHU3yY — YaCTb crest 

TOFO 2K€ PacTeHHA; *MpOTHBOOTMeYAaTOK, HaT. Bes. 
O6p. Ne 72156 


K cmamee [. E. Kanunoc, cmp. 220 


Puce. 1. [pbuespie 3epHa ruOpuynoro Hapuncca Elvira c Tpexulese- 
BbIM (2) H YeTbIpeXileeBbIM (6) MpopocTKoBbIM OTBEPCTHeM 


JLAH, T. 129, Ne 4 
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Bee nepeuuCJleHHble pa3sJIMYHA MOSBOJIAIOT OTHECTH BCTpeyeHHoe B CepepHOoM 
TIpu6axalibe pactenue kK HoBomy poy Tastaephyton, 6musKko cTosuemy K TIpH-— 
MHTHBHBIM TwayHoBbim cem. Drepanophycaceae. | 

BospactT H pacnpoctTpaHeHnHe. Bepxuni cuyp (1yA00B); 
Kasaxctau, Cesepo-Boctounoe IIpn6aixauibe. 

Coctas poa. 1. Tastaephyton bulakus Senkevitsch gen. et sp n. 
Kasaxctau, Cespepo-BoctouHoe I[Ipn6asxauibe. 

Tastaephyton bulakus Senkevitsch gen. et sp. n. Puce. 1. 

Tuaruos3. Tor Xe, uTO U AuarHos posa. 

Toaorun. Puc. 1, Bpepxy cepa. I]poucxogut u3 Cepepo-BoctouHoro 
IIpu6anxambsx, Konoen TacTpi6ylak, BepxXHHH cHJyp (ayMoBckHi sapyc). 
lOxuo-Kasaxctauekoe YreovlorHyecKoe ylpaBJleHHe, 93TAaJIOHHaA KOVJWJIeCKILUA, 
o6p. Ne 72156. 

XapakTepucTtukKa MaTepuaaza. B onncpiBaemol konneKuHH 
Ha IIOBePXHOCTH CepoBaTO-OYpbIX MeJIKOSCPHHCTHIX MeCuYaHHKOB JIYQIOBCKOrO 
apyca serpeyeHbl 11 oTmeyaTKOB MH MpOTHBOOTHeYaTKOB OMNMCbIBaeMOrO BHA. 

Onucaune. Han6onee coxpaHuBuUinica oTmeyaToK noGera 4,5 CM JJIMHbE 
a 0,9 eM WHpHHbI; IIpH yKa3aHHOH WIMHe He 34MeTHO H3MeHeHHA WHPHHbI OTMe- 
yaTKa. Cre6/IH CJlerKa H30PrHYTHI;. WO-BHJHMOMY, paCcTeHHe OblIO HELOCTATOUHO: 


»*KecTKUM. IlopepxHocTb cTe6leH TYCTO NOKPbITa MPOAOMTOBATHIMH BbIITYKJOCTA- 
MH HeoJMHAaKOBOH JwiMHbI (oT 0,25 Zo 0,4 cm) w UM pHHoOH O,1 cM, HaMOMHHAaIONIHMH. | 


KOpOTKHe, Y3KHe MOPLUIHHbI. BpiityKJIOCTH MpHMbIKaloT Apyr kK Apyry Mu uHOorAa 
Kak Obl HakJlabiBaioTca Apyr Ha Apyra. Bepxunki Kove BbITyKOCTH NpHNOAHAT 
HaJl-OCTaJIbHOH YaCTbIO B Bue COCOUKOBUAHOFO BOSBbILIEHHA, BHYTPH KOTOPOrO: 
pa3JIM4YHM TOUKOBHHbIA pyOuHK, NO-BHAMMOMY, COOTBETCTBYIOWIMH BbIXOLY Mpo- 
BOMAULErO NY UKa H3 CTeOJIA WO OCHOBAHHA (PuIJION Aa. BermyKocTH pacnos0x*KeHbl,. 
Ha NepBbili B38, OecMOPpAKOUHO, HO Ha OJHOM H3 OTMeuUaTKOB HaGwlioaeTCA He- 
KOTOpasd OPHCHTUPOBKa HX: KOHILbI BBINYKJIOCTeH PaciOJIO*KeHbI NO HeYeTKOM CHH~ 
pamu. B ofHOM pay HacunTHIBaeTcA 6—7 BbITYyKuJOcTeH. 

Kpatt oTmeyaTKa CTeOJIA HePOBHbIM WH MeCTaMH 3yOuaTHI B CBA3H C (opMoit 
BBINYKJIocTeH HW pacmosiomwenwem HX. Ha ofHOM H3 OTMe4aTKOB B BepXHeli 
yacTH C MpaBoli CTOPOHb! pa3sJMUHM CHIOH wWHnNoobpa3sHbi, TOHKHH, HUTe- 
BHJHbI, CepnooOpasHo H30rHyTHI, 0,35 cm QuMHOK u 0,01 cm umpuuHol. 

@MuOHA OTXOMMT OT COCOUKOBHAHOTO BOSBBILeCHHA NepnenUKYJIAPHO: 
K CTeOJII0 H MOUTH Cpasy xe, AyrooOpasHo H30rHyBUINCh, NOAHUMaeTCA KBepXxy. 
Ousjnouy MoO TOMUMHE HaNOMHHaeT WHMbI NCHJIOPUTOBbIX, OTIH4aACb OT NocIes- 
HHX CepnoBHAHbIM OvepTaHuem. IIpu Takoli TouMMHHe (PuIIOHa MOXKHO Mpesno- 
JOXKUTb, YTO MPOBOAAWHH MyYOK AOXOLMJ TOMbKO JO OCHOBaHUA CuMIONOB. 
MuJJIOK Ab, BeEPOATHO, OblWIH 2eCTKHMH, HMeJIH OOVJIbLTyIO COMPOTHBJIAeCMOCT, 
MOSTOMY BUaBJIMBaIMCb BHYTPb NOPObI M Ha OTMeYaTKAaX COCOUKOBUHbIe B3LYTHA 
OKaHUMBalOTCA YruIyOJICHHeM, MIPOHHKalolwHM Twly6okO B mMopoxy. Pasmeppi 
(B cM): AuMHa (parmeuta cTe6sa 4,5, wupuna 0,9; mua BbMmyKsoctelt 
0,25—0,4, wmpuua 0,1; qanna dunnongza 0,35, mupuna 0,01. 

CpaBpueuue. To xe, 4TO u AIA poda. 

BospacT uw pacnpoctTpaneuue. Bepxuni cunyp, ayAsoB- 
ckuH sapyc; Kasaxctau, Cesepo-BoctouHoe IIpu6amxauuipe. 

MectoHaxox Jeune. Bepxunit cunyp, 1yqnoscKui apyc; Cesepo- 
Bocrounoe IIpuOaxaube, kooZen Tactpl6ysax (c6opp T. B. PykapunmuKosoli,. 
1957 r., o6p. Ne 72156 — 6 9k3.; o6p. Ne 7720a — 5 9xs3.). 


lOxkHo-Kasaxctauckoe reojorHuecKoe yipaBsjenne Tloctynuto 
Muunctepctsa reoornu HM oxpaHbt Heap KasCCP 1 VI 1959 


UMTMPOBAHHAS JIMTEPATYPA 


4 JIU. Kanayu, Tob. Py Kanu miu kob deMsey Alin CucP. cep. Treowee 
No 14 (1958). ? A. H. Kpumrogosuy, JAH, 91, No 6 (1953). 8H. R. Goep- 
pert, Fossile Flora des Ubergansgebirges. Nov. Act. Akad. Leop. Carol., 14, Suppl. 92, 
1852. *R. Hundt, Von den aitesten Landpflanzen Akademische Verlagsgesellschaft. 
Geest and Portig, Leipzig, 1952. 
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ornane Akangemun nayr CCCP 
1959. Tom 129, Ne 1 


THCTOJOTH A 


M. C. BAHOFPAXOBA 


COEXMHUTEJIBHAS TKAHb KO)KH SMBPHOHOB BEJIbIX KPbIC 
NPH IKCNEPHMEHTAJIDHOM AMC®YHKILAM WIMTOBUHOM 
' *  JKEJIESbI MATEPH 


(II pedcmaeaexno akademuxom H. H. Anuuxosoim 17 VI 1959) 


B HacTosilee BpeMA TBEPpO YCTaHOBJEHO, YTO pasBHTHe Moda M ero rucTo- 
‘eHeE3 TECHO CBA3AHbI C COCTOAHHEM MaTepHHCKOrO OpraHH3Ma. Bowpuoe 3Ha- 
1eHHe HMEeT COCTOAHHE FOPMOHAJIbHOL CHCTEMbI MaTEepH, UH, B YaCTHOCTH, ee LHTO- 
SHIHOM 2KeJeSbl. ITO MOORKEeHHE Hallo CeOe NOATBepa enue B paOoTaxX MHO- 
ux apropos (*,4,°,1°,14). Onnako Oo/IblIMHCTBO HCCeqOBaHHH OTHOCUTCA 
< OOWIMM BONpocaM Pa3BUTHA MWlOfa WH HE KacaeTCA BJHAHHA WHCTHPeo30B Ha 
JOPMHPoOBaHHe 3apObILeBOH COCAMHUTeILHOH TKaHH. Mex Ay TeM, HMCHHO CoesH- 
[MHTeJIbHaA TKaHb lpewke Bcero pearupyeT Ha s0O6bie, Take HEOObIUHe CABHTM 
3 OOMEHE BEICCTB. _ 

Llenbto HacTOAeH paOoTb! ABHJIOCb BbIACHeHHE BJIMAHHA HapyuieHHli (pyHK- 
[MH ULHTOBHAHOH *Kelesbl MaTepH Ha THCTOTeHe3 COCAMHUTEIbHOM TKAHH WoOsa. 
JNBIT MpOBoOAHICA Ha 18 MOJIOL‘IX NOJOBO3PeJIbIX O€JIbIX KPbICaX, KOTOPbIe exKe- 
[HeBHO NowlyuasiH c nuuleH THpeoHAHH B o3e 0,05 r. JlmuTenbHOCTbh BBeeHHA 
Ipenapata Opa oT 6 Jo 115 qHeu. B Teyvenne ombiTa HEKOTOPbIe KPBICbI MPpHHecJH 
10 2—3 nometa Kpbicat. Bcero nox Ha6siodeHHem Opiio 230 HOBOpOKeHHbIX 
(ppicaT, 107 13 HUX B TeyeHHe NepBElx 10 uac. Noce pox TeHHA Ob B3ATHI JIA 
MCTOMOrMYecKOro UCcIesoBaHHA. JIA KOHTPOJA OblIO UCCeAOBaHO 86 KpbICAT 
vt 11 momeToB HHTaKTHbIX Kppic. M3yyuasacb MopPosoruA u THCTOXHMHA COeLH- 
[MT@JIbHO-TKAHHOH OCHOBbI KOXKH HW NOAKOXHOH PbIXJIOH COCMMHUTEIbHOM TKaHH 
[a LOp3olaTepaJIbHOH MOBCPXHOCTH WeH, Ha YPOBHE TOPTaHH H MepBEIX KOE 
paxeH. a TaK?Ke I[MTOBHAHaA 2Kele3a WM MeveHb KOHTPOJIbHBIX H_ OMbITHBIX 
OBOPOXKCHHbIX H B3POCJIbIX KPBIC. 

Martepnas PUKCHpOBaJIcA B OCHOBHOM B 12% (bopmasiMHe HM B aOcoJIOTHOM 
MAPTe; 3aMBKa IpOBOLNNach MapaJJiebHO B NapaduH u B eon quH. Ilomamo- 
ObIUHOM THCTOJIOrMYeCKOH OOpaGoTKH (reMaTOKCHJIMH—9303HH, 2KeJIe3HbIM reMa- 
oKcHIHH T eienratina, TpHoKcHreMaTeuH I an3ena, a3yp 2-303HH, METOJbI a3aHo- 
bi, Manmopu 4 Ban-lu30Ha, uMuperHallua cepeOpom no Tomopy u Jp.) cpesbl 
KPallIMBasIHCb TOJIYHUHOBLIM CHHHM, peaKTHBoM Xeliia nu Iudd-nephoqnok 
ucuoToH. IIpopoyusca o6s3aTebHbI (ePMeHTaTMBHbIM KOHTPOJib C HaTHB- 
OH TeCTHKYAPHOM THaJlypoHHasoH HJIM C OUHULeHHbIM CTaHapTHbIM Mpe- 
apaToM ee — «Ha30li». 

Tlokasano (1), uro RepMa HOBOPOXAeHHBIX KPbIC COCTOHT H3 ABYX CJIOEB: 
OBepXHOCTHOTO M TyOoKoro; JaJiee HAeT CO MOAKORKHOM PbIXOH Coequ- 
UT@JIbHOH TKaHH, YaCTO pasfeMIOWMHCcA MbILUMeH Ha Ba oTyela — Haj- 

NoyMpIUeWHEI. B nmoBepXHOCTHOM CJlo0e JepMbl OYeHb MHOFO (uOpoOsacTos, 
BITAHYTbIX [apaJIebHO MOBePXHOCTH KOXKU. 3ecb MHOFO TaKHM %Ke OOpa- 
OM OPHCHTHPOBaHHBIX TOHKHX MpeKOJJIaPeHOBbIX BOJIOKOHEL, KOTOPbIe B HHXK- 
UX oTNelaxX CKabIBaloTCA B WyuKH. Kucuprx MyKONOHCaxXapHOB CpaBHH- 
2JIbHO HemMHOrO. B rstyOOKOM CJI0€ KJICETOUHBIX 3JIEMeCHTOB HECKOJIbKO MeHbILe, 

BOJIOKOHUa OOpasylOT OUeHb HexKHYIO WMPOKOMeTINCTYIO CeTb. QTOT Cuoli 
Lep2KUT HanMOoOMbuiee KOJIHYCCTBO KUCJIBIX MYKONOMMCAaxXapHAOB. TloqkoxkHaa 
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COCIHHHTeJIbHaA TKaHb MpekcTaBseHa BOJIHOOOPasHbIMH MWlaCTHHaMHM KOJJare- | 
HOBbIX IYUKOB H COMepKUT BECbMa YMePeHHble KOMYECTBA KHCJIBIX MYKOMOVJIH- | 
CaxapHOB. | 

IIpu ucciehoBaHHH KOXKU OMbITHBIX HOBOPOXKCHHBIX KPbIC OOHAPY2KEHO 3Ha- | 
YHTeIbHOe YBCJIMYeHHE KOJIMYCCTBA KHCJIbIX MYKOMOJIMCaXaPpHOB BO BCeX CJIOAX j 
KOXKH. ITO BbIparKaeTCA Kak B YCHJIEHHU OOMero TOMOreHHOTO MpoKpauiMBaHHA 
OCHOBHOrO BellecTBa MpH OKpacKke Mo MeToyxy X9iisla HW TOJYHAHHOBbIM CHHHM, 
Tak HB YBeJIMYCHHH KOJIMUeCTBa MeTAXPOMATHUYCCKHX, XIMJI-MOSHTHBHbIX Tpa- ; 
Hy. Tlocmequee no3sBouaeT MpeAnosaraTb, YTO B OMbITe MPOMCXOAUT YCHJICHHE | 
CeKpeTOPHOH LeaTebHOCTH PuOpobacToB. OcobeHHOorO BHUMAaHHA 3aCJy2KUBaeT 
COl NOXKOXKHOH COCMMHUTeIbHOM TKaHH. MMeHHO 3/eCb BbIABJIAIOTCA HaHOowee | 
HHTepecuble U3MeHeHHA. IIpH AMTeTbHOCTH oNbITa He MeHee 13—15 AHel B 9TOM 
Coe OOHAPyXXHBaIOTCA J[OBOJIbHO OOWIMPHbIe MPOCTPaHCTBa, 3aNOJIHCHHBIC | 
KHCJIbIMH MYKONOTHCaxapHyaMu, KOTOPbIe pH PuKCaWHH KOaTyJUpyiwoT B Bue 
TOHKHX Mepenleraroiuuxca «BomoKOHell». [IpH 9TOM NyYKU KOJaPeHOBbIX BOJIO- 
KOH IpeACTaBJIAIOTCA Kak Obl Pa3BOJIOKHCHHBIMH, PaCMaBIUHMUCH Ha OT]eJIbHBIE | 
uOpuaE. ITO MO3BOJIAeT BbICKA8ATb IIPeANOJOReHHe, YTO B OMbITe HMEECT ; 
MeCTO HapYlleHHe MpoleccoB HOPMaJIbHOrO KOJJareHorenesa. 

Takum oOpa30M, B ONbITe HaOMOalOTCA ABJIGHHA MYKOHAHOrO OTeKa TKaHh, | 
OcO6eHHO BbIPaxKeHHbIe B PbIXJIOM MOAKOXKHOM C/loe. OnucaHHad KapTHHa MOJ- ) 
HOCTbIO COOTBETCTBYeT H3MCHCHHAM, MPOHCXOAWLMM pH OOuUeH HIM sOKaJIH- 
30BaHHOH MHKCeseme THPeowAHoro mpoucxowyenua (°~7,,1°). Dro WaeT OCHO- | 
BaHHe MoaraTb, YTO HaHJeCHHble HAMM H3MCHEHHA CBHACTEIBCTBYIOT O PasBHTHA 
Y OMbITHBIX KPbICAT MHKCeeMaTO3HOrO CcocToAHHA. MoxHO ZYMaTb, 4TO PasBH- 
THe MHKCeeMbI Y Woda OOYCIOBIeHO HEJOCTATOUHBIM NOCTYMMeCHHeM K IIOLY 
TH Peon Horo ropMouHa. OjHaKO M10 YCJIOBHAM OMbITa MOXKHO OblIO CKOPee OPK LAT 
pa3BUTHA y Woda ABJeHHH runepTrupeosa. IlockobKy OMbITHbIe YKHBOTHBIe CO- 
XPaHAJIH CHOCOOHOCTb K OIMJOAOTBOPeHHIO HU BbIHALWIMBaHHIO MOTOMCTBA, IIpey- 
CTABJIAIOCb WeeCOOOpa3HbIM IIPOBePHTb, A@HCTBUTeEJIbHO JIM Y MaTepH pa3BH- 
BaeTca rHmepTupeo3. C stoi Weblo, MOMHMMO MaKPOCKOMMYeCKOTO HCCJeOBa- 
HHS OpraHos, OblIO MpoBeeHO THCTOJIOrHYecKoe H3yYYeHHe ULMTOBHAHOH 2xKe- 
JIe3bl H MeYeHH OMBITHBIX KpbIc. M3BecTHO, 4YTO HacCbIIleHHe OpraHH3Ma %XKH- 
BOTHOrO THPeCOHAHbIM TOPMOHOM BeeT K Pa3BHTHIO THNOpPyHKWMH ero cobcT- 
BeHHOH WIHTOBHAHOH *Kelle3bl H K 3HAYHTeJIbBHOMY YMeCHbUIeCHHIO, a Topow HU 
MOJIHOMY HC4Ye3HOBeHHIO TIMKOreHa M3 MeyeHH. MeccmeqoBaHue OMbITHbIX KPbIC 
mo0Ka3aJl0, UTO Y HHX Pa3sBHBaeTCA COCTOAHHe rHNOPyHKUMH HX COOCTBeHHOU 
*Kelesbl. OO STOM CBHACTEILCTBYIOT OOJIbUIMe PaCTAHYTHIe POMMMKYJbI, Mepe- 
TIOJIHCHHbIe TYCTHIM, BASKHM KOJWIOWOM, MH pe3KO YIMJIOULeHHbIe (PoIMKYAAp- 
Hble KleTKH. CoflepxkaHhe PIHKOreHa B MeYeHH Pe3KO YMeHBIMeHO, B HEKOTOPBIX 
clyuYaAX OH MOUTH He BEIABIAeTCA. TakuM 06pa30M, MOXKHO MowaraTb, TO OMBIT- 
HbI€ XKUBOTHHIe B AOCTATOUHOH Mepe HaCbILLeHbI THPCOHAHbIM TOPMOHOM. 

Pa3BuTHe Y KPbICAT MHKCeeMbI OOYCIOBIeEHO, MO-BHXHMOMY, TeM, 4TO 4Y- 
2KePOHbIM TOPMOH Yepes Mlakenty He mpouuKaer (8,149,114), a KkomuuecTBO Cco6- 
CTBCHHOrO TOPMOHA OKAa3bIBaeTCA B YCJIOBHAX OMbITAa Pe3KO CHM>KeHHIM. Ecte- 
CTBEHHO ObIO Obl OARKMLATh, YTO MOM OTBETHT KOMMeHCaTOPHON runeppynkiunei 
coOcTBeHHOH WMTOBHAHON xee3sb. Ho usyyeHuve ULMTOBHAHOH %XKese3bI OMBIT- 
HbIX KDbICAT BbIABHJIO ABHBIC IPH3HAaKH NOH KeHUA ee PYHKUMOHAMbHOM AKTHB- 
HocTH. )Kejlesa COCTOHT M3 KPYMHBIX, paCTHHYTHIX KOJMONZOM cbouWuKYIOB 
C pe3KO YIWIOULEHHbIMH POJWIMKYJAPHBIMH KleTKaMu. Y KOHTPOJIbHbIX 2KHBOT- 
HbIX WUTOBUTHad yKee3a HaXOJMTCA B COCTOAHHH BBICOKOH tbusHOMOrMyeCcKOH 
AKTHBHOCTH: (POJIMKYAPHbIA INMTeIMH BRICOKHH WHMHApMueCKUl, aluKaJIb- 
Hbl€ OTCJIbI KIIETOK N€HHCTHIe, MOMOCTH POJWIHKYJIOB 3allOJIHeHbI KUAKAM BaKyO- 
JIM3HPOBaHHbIM KOJJIOHAOM. B meyeHH OMBITHBIX KPbICAT KOMMUCCTBO TJIHKO- 
reHa, M0 CpaBHeHHIO C KPbICATaMM KOHTPOJIbHOM FTpPyNMbl, pe3KO CHMxKeHO. 

Takum o6pa30M, NosyueHHble JaHHbIe CBUETEMbCTBYIOT O TOM, UTO OMBITHBIE 
KPBICATA POrKTaIOTCA C M3ObITKOM THpeouAHoro ropMoua. Ho BMmecrec Tem y HUX 
2K BbIPaKeHbI H ABJIEHHA MUKCeeMbI. IlomoSHoe coueraHNe MpoTHBOpeyHBbIX 
ABJICHHM, M10 Hal€MY MHEHHIO, MOXET ObITh OObACHEHO CENYIONLMM O6pa3som: 
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NPOTAXKeHHH Oovbileli uacTH OepeMeHHOCTH 4epes MalleHTy mpoHHKaer 

JIbKO COOCTBEHHBIM MATePHHCKUM TOPMOH, a BBOMMbIL c Mumel WYy2KepoHbI 
PMOH K IlJIoMy He Npouukaer. B pe3yabratTe M10 pasBMBaeTCA B YCOBHAX 
OCTATOUHOCTH THPeOHAHOrO TOpMoOHa, 4TO HU OOYCJOB/MBaeT ero MHKCeeMa- 
3HOe CocToAxHHe. Ojuako B MocmeqHve THM GepemMeHHocTH MpoHHaemMocTb 
alleHTbI, T10-BHAHMOMY, H3Menserca (*), H UyxKePORHbI TOPMOH MpoHuKaer 
TNWIOAY, BbISbIBAA Pe3KOe CHMXKeHHE KOJIMYeCTBA PIMKoreHa B neuenH. Ilo- 
OJbKY COOCTBEHHaA MIMTOBUHAA 2Kee3a HaYHHaeT OKOHYATEIbHO OpopM- 
ATbCA HW (PYHKUMOHHPOBATb TOJIbKO B CaMble MocweqHve HH OepemeHHOcTH, 
D €€ «CTAHOBJIEHHE» MPOHCXOMUT ye B YCJIOBHAX PHNepTupeosa, YTO HU OOYCJOB- 
uBaer ee runodyxkuntw. Ho cromb KOpoTKuH CpoK ABJIAeTCA HeLOCTATOUHBIM 
14 TOPO, YTOObI NOJHOCTLIO CHATb ABJICHHA MHUKCeeMbI, XOTA, BO3MOXKHO, H 
POHCXOAUT MPH STOM HeKOTOpoe UX ocMaGuIeHHe. 

Hi31ox%KeHHbie JaHHbI€ MOSBOJIAIOT 3aKJIOUNTb, YTO COCTOAHHe TOPMOHAaJIbHOL 
MCTeMbl MaTePH OKAaS3bIBaeT SHAYHTEIbHOe BIMAHHE Ha PasBUTHe MOLa HM PHCTO- 
eHe3 ero TKaHeli. B yacTHOCTH, 9KCNepHMeHTaJbHant AUCPyYHKUHA WLHTOBUAHOH 
<eJle3bI, BbISBAHHAA CXKEMHCBHBIM BBECHHeM C MMe THPpeouAuHAa, MpHBOLUT 
| BbIPaXKCHHbIM THCTOXHMHYECKHM WH MOpdo.TOrMyecKHM H3MeHeEHHAM CoeMHH- 
@IbHOH TKaHH Moa, y KOTOPOrO pa3BHBalOTCA MMKCeeMaTOSHble ABJICHHA. 
TH TOPMOHAJIbHbIe CIBHTH CKa3bIBalOTCA, MO-BUJMMOMY, He TOJIbKO Ha Coelu- 
MTCIbHOM TKAaHH, HO BbI3bIBaIOT MopaxKeHHe BCero OpraHH3Ma, TaK KaK OOVJib- 
lad UaCTb MOTOMCTBA OMBbITHBIX 2KHBOTHBIX (77,4%) OKa3bIBaeTCA HeKU3SHECIO- 
o6HoH u NorMOaeT B NepBble 2—3 cyToK Mocae pox eHua. 


HosocnOupcKui Tlocrynuao 
MCQHUHHCKHH MHCTHTYT 1 VI 1959 


UWHTHPOBAHHAS!: JIATEPATYPA 


PM CreBinH or playo sa, JUARS 123;eNewin(1958)) “2 Mel S ake, Yens conp: 
Hon., 9, 2, 230 (1938). %M.C.MuyKkesnuy, )Kenesbl BHYTPeHHeH CeKpellHH B 3apoypl- 
IEBOM PasBHTHM NTH u MsekomuTaioumux, M., 1957. 4*C. UW. Tepesa, O mopdoreneru- 
eCKOM BJIMAHHH HEKOTOPHIX XHMMUeCCKHX (AKTOPOB Ha HHAUBULYaMbHOe pasBHTHe OpraHusma, 
(ucceprauua, M., 1940. ° H. Andersen, G. Asboe-Hansenet al., Acta endo- 
rinol., 18, 4, 557 (1955). ® G Bruns, Math.-Naturwiss. Reihe, 4, 1, 193 (1954). 
Rewtlgel Oslelwinss JowNate Gancensinstay 10 651340)(1950)s eas El iirivaomern peli Way 
eck, Acta physiol. scand., 36, 1—2, 17 (1956). ® E. Kehrer, Zs. Geburtshilfe und 
ryndkol., 146, 1, 42 (1956). 4° H. Ly beck, Acta physiol. scand., 37, 2—3, 215 (1956). 
feiy peek Lei irroe nem, Aim: med. expt’ bioly Fenn, “34, 2,129" (1956), 
DR Eo Mancinw) C.GarberijFsArde la Balze, J. Nat. Gancer Inst:, 13, Ne 1; 
(1062) te. 2%, Ee Maer Za, VoM a rz-a,0G. ., SoexBiok 10h (1929) 4 Da ka h as Wi, 
Oliamendocrin, Japon. .b,,1929. 5 22 5. Mu. Wat some eR ebls Pecabice eAnns Neve 
cad. Sci., 52, 1004 (1950). 
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IKOJOTH A 


| 
A. T. J\}O)KHKOB 


) 


O ECTECTBEHHOM FHBPHAM3ALWMWH OCETPOBbIX PbIB HA BOJITE’ 


(ITpedcmaeneno akademukom E. H. Taeaoeckum 25 V 1959) 


\ 

EcrectBeHuble PHOpuAbI OCeTPOBbIX pbIG Ha Bomre Hepenku (1). B pesyaptate 
ycnelHpix pa6or Capatopckoro oTgenmeHut BHMOPX no uckyccTBeHHomy | 
MOJIYYeHHIO ITHX THOPHAOB (7) Co3qamIHCb OmarompHATHBIe YCOBHA WIA ompe- 
J\@JIEeHHA OTHOCHTeEIbHOH UHCJICHHOCTH e€CTECTBEHHbIX THOPHAOB BOJIKCKHX OCET- | 
poBbix ppi6. K. [. Koncranrunos (*) ycraHoBuJl, 4TO B OTJe/IbHbIe rogbI Ha Boure, | 
HwxKe CraHHrpada, CpeqH CKaTbIBaIOUIMXCA CerOseTKOB OCETPOBLIX PbIO OCCOH 
rHuOpHAHOrO NpovcxoxeHuA cocTaBsAoT Wo 9%. HanOosee yacTo BCTpeualoTca | 
rHOPHAbI M@KLY OCeTPOM HM CTepJIADbIO HW M@EKY OceTpoM u ceBplorol. SHauH- 
T@JIbHad YaCTb THOPHAHBIX OCOGelt NPHXOAHTCA Ha BO3BPaTHbIX THOpHOB, WHa- 
THOCIMPpOBaHHe KOTOPHIX COMPHAXKEHO C HEMAJIbIMH TpyAHocTAMH. CeromeTKH rH6- 
pula ocerp X CTepJIAb HMCIOT YCHJICHHbIM POCT, NOBbILMeCHHYIO HHTCHCHBHOCTb 
MMTaHHA HW OOHAPY2KHBaIOT TeHJeHIWMIO K 3alepoKKe B peKe, B TO BPe€MA KaK 
cerouvleTKH oCeTpa ObICTpo cKaTbIBaloTCA B Mope (°,4). K. I’. KoncraHTHHoB 
H. HW. Hukomoxnu u H. A. Tumoceesa (*) craBatT Bompoc 0 Tom, 4TO y Mpeqnoma- 
raeMoro BOu2KCKOrO TYBOAHOrO oceTpa (°~*), MoxeT ObITb, CCTb MPHMECb KPOBU 
crepisgu. Wupoxo pacnpocrpanenHax Ccpequ ocerpoBbiX BHYTPHBHAOBaA rH6- 
PpuAu3allMA yKa3aHHbIMH aBTOpaMH paCCMaTPHBaeTCA Kak OAMH U3 CaKTOPOB, 
CMOCOOCTBYIOUMX MOBbILICHHIO 2KH3HEHHOCTH MOTOMCTBA, pasHooOpasHio BHYTPH- 
BUJOBbIX NONYJAWHH HW COXPaHeHHIO STOH BeCbMa JpeBHel rpynmpl. 

Jl ycraHoBeHHaA unCa THOpHAOB cpeu MosoqM crapwuie rosa HaMH B 
1958 r. na Boure, Ha yuactKe ot BomKcKoit TSC yo Capatosa, u3yuasucb yulo- 
BbI 50- 4 60-MHJJIMMeTPOBLIX KalIpOHOBBIX IJIaBHbIX Cerei. Bcero, He CuHTas CTep- 
ADH, OblO CoOpano 165 MeKUX oCeTpoBbIxX pHIO. CoctaB mpoOb! Obi Cey10- 
WHM: 126 skK3emMIWIApOB HMeuIH «oceTpoBbIliy BHEIUHHH Bu, 35 pHIO onpenereHbi 
KaK THOpHAbI MepBoro MOKONeHHA MEXKY OCeTpoM H CTepJIAbIO UW 4 9K3eMIVIA- 
pa — Kak rMOpuyb NepBoro NOKOJIeHHA MeXKLy CeBpIOroli U CTePJAbIO. 

IIpopectu JeTaibHoe Mopiosoruyeckoe UZyUeHNe PbIO C KOCeTPOBbIM» BHEILI- 
HHM BHJOM, K KOTOPbIM, HECOMHEHHO, Obl OTHECEHLI H BO3BPAaTHble THOPHAbI, 
H€ MIpeCACTaBHJIOCb BO3MOMKHOCTH, TaK KaK HX M€THJIM VM BBINYCKaJIH B peky. 
OgHako y BCex pbi6 H3MepsJIacb aOCoMOTHAA WWIHHa Tela HY OoubLIMHCTBAa TIpo- 
CUHTHIBAJIOCb YHCJIO CNMHHbIX, OOKOBbIX H OpIOWIHbIX *xyueK. Jlaee MbI Jelaem 
NONBITKY CPaBHUTb MO STHM MOKa3aTeJIAM M@JIKAX OCETPOBLIX PbIO C MpOusBOLH- 
TeIAMH OCeTPa, BCTPeYeCHHBIMH B TEX Ke CAMbIX YJIOBAX. ; 

OcHoBHasx Macca MoJIOQM MMeeT MHY MeHee 50 cm, oco6u smuHOL ‘Coulee 
70 cM BcTpeuaioTca eMHHIamu (Ta6n. 1). Takoe xe YMeHbIUeHHe UNCIAa pHi 10 
mepe HapaCTaHHA pa3MepOB OOHAaPyxKeHO y MosOMH ocerpa Ha Cpegqueli Boure 
(29; Tlonopospenoe CTao oOpasyeT MOUTH COBepUIeHHO OOocobmeHHBIM pa3- 
MePHBIM pa. [uOpuyl, Tak Ke Kak HM MOJIO{b KoceTpa», MpedcTaBseHbI lpeuMy- 
Ule€CTREHHO PbIOaMH AVIMHOi Menee 50 cm. Cpenu Oosee KpynHbIX THOpHAOB BeTpe- 
YeHbI MOJIOBO3peble PbIOI. 

Ilo uncuty xKy4eK MovIO,b «oceTpa» cxoyHa c MpousBosuTenaMu oceTpa 
(ra6n002 178). ai HOpHAbI MMeIOT 3HAYHTeIbHOe OTKJIOHEHHe B mpeqeiax Kove- 
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|MHMH WM CpeqHHX 3HaYeCHHAX UYNCa KYYeK OT 
|}XOMHbIX MpOXOAHbIX BHOB. #* “i, > Nm 
B nomb3y AOCTOBepHOCTH MOJIYYeHHbIX HaMH 
|AHHbIX O YHCJIe KyYeK TOBOPHT HX CXOACTBO C 
OTBETCTBYIONIHMH = aHHbIMH, IpHBeyeHHbIMH 
|. C. Beprom ?) a H. HW. Hukomoxuupm (?). 
|| CXOACTBO HENOJOBO3PeIbIX «OCETPOB» C Mpo- 
(eet ae no uucay %KyyeK, Ka3aJlocb On, 
|)BOPHT MpOTHB HaJIMYHA Cpe MepBbIX '3Ha- 
ATEJIbHOFO YHCJIa pbIO C MPHMeCbIO CTepJIAxKbelt 
yopH, KoToppie, no K. I. Koncrantunosy (°), 
DCTABJIAIOT OCHOBHYIO Maccy 3ajlep»KaBleics 
peke Mosoguj ocerpa. OfHako axe mpu 
‘STJIOM OCMOTPe MEJIKHX OCETPHKOB Y MHOFHX U3 
MIX YJlaBallocb OOHapy2KHTb {HeKOTopble rH6- 
JMHbIe UEPTHI: YIVIMHCHHOCTbh H PaBeHCTBO TIO 
MuHe YCHKOB, HaJIMune Ha HHX 3a4aTOUHBIX Oax- 
OMOK, CHJIbHad WuMoBaTocTh (7) HT. A. Hexo- 
Dpble «CTepJIAXKbM» YePTLI HHOra OOHApyXH- 
QJIMCh HU Y MpousBosuTeeH oceTpa. Xors# cre- 
MaJIbHOrO MopdoulorHyeckoro aHaJiM3a MpoBe- 
rH He Yaslocb, MO3BOJIHTeIbHO BCe Ke OTME- 
Tb, YTO B OOJIbIIMHCTBe CIyYaeB Y MPOHu3BoMu- 
sleli C YJWIMHCHHbIMH yYCHKaMH OOHapyKHBa- 
OCb YBeIMYeHHOe YHCO OOKOBBIX 2KYeK. 
TakuM oOpa3oM, co3faeTcH BleyaTueHne, 
TO 3HAUHTeIbHOe CXOACTBO MOJIOZM C NpOH3BO- 
KMTeIAMH MO unCAy x2wy4yeK [OODACHHeTCA HE 
|HHCTOKPOBHOCTbIO MepBOH, a 3aMeETHBIM BJIHA- 
jueM ecCTeCTBeHHOH THOpHAMsallMH Ha COCTaB 
ala BouKCKoro oceTpa. B cBxA3H C 9THM HHTe- 
e€CHO OTMETHTb, UTO 3axoxKMeHHe [pyr 3a Apy- 
ka pAOB pacipeleieHHA NO YHCY OOKOBbIX 
yuek oceTpa H ruOpHfsa ocerTp X CTepJANb B 
bCHOBHOM JI@KHT B Mpefesax mexyy 40 u 50. 
NosBua Kacmulickoro oceTpa, oOuTatoulero 
| Kype, re cTepAlb MOABIACTCA JIMUIb Cly- 
taliHo, OOKOBLIX x#yyeK 21—42, B cpeHeM 
0,6 (1). Tlosromy MoxHO MpefNoNOKUTb, TO 
aJIMuve B CTayle BOJIKCKOrO oceTpa OoubUIOrO 
ucla pbIO C MOBBILIeHHbIM KOJIMYCCTBOM OOKO- 
BIX KYYEK OGYCJIOBJIECHO AJIHTEJIbHbIM B/IMAHHEM 
a 9TO CTaO CKpelllMBaHHH ocerpa co cTep- 
IA bIO. si 
Cnemyer 3aMeTHTb, YTO MHOFoseTHHe HaOJII0- 
JeHHA 3a COCTOAHHEM SpeJIOCTH MOJIOBEIX 2KeNe3 
y pb, BCTpeyaeMbIX B peke, TOBOPAT MPOTHB 
| 4h A. B. Jlyxuua (5-7) 0 Hammunu Ha Bon- 
re TYBOLHOM dopmpt ocerpa. Ilospmenue Ha 
ovlre 3peJIbIX PbIO BCera CBA3aHO C NPHXOAOM 
jolla npoxoguoro oceTpa. J[o mpHxofa_HepecTo- 
oro cTaa mpoxoquoro ocerpa Ha Boare oT 
apatopa fo KylOpnmuesa o6Hapy2KUBaloTcA 
OJIbKO MOKATHBbIe HW HEMOMOBOSPEdbIe OCOOK STOTO 
via. Jiu ofHaxkybr Hamu Obwia { BcTpeyeHa 
aMKa oceTpa C AHYHHKaMH B CaMOM HauaJle 
OjIbLIOrO pocTa OBOWHTOB (cTaquA 2—3). Tlox- 
aCTaIOlMM B peKe OCeTpaM CBOHCTBEHHI KpavHe 


Ta6auuna i 


Ha Bowre pple Capatosa 


Pacnpeyenenue ocetpa.v ru6pupoB oceTpoBbIx pbi6 no pa3sMepam seToM 1958 r. 
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HeronoBo3peuie «OCeTPBI» 


Tnopugpr 
»~ Ocetp X cTepmayb 
‘&  Cespiora, X/cTepaay 


Tlonopospemple oceTpbl 
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Ilpenesst KomeOanusa uv CpeAHve 3HaveHHA YMCA KyyeK 
{tO Oe ae eee eee 
Tu6puaAbl Nnepporo noKoweHHA Hl 


Ta6Omuna 2 


ripasnace Ipoussogutenu | Henonopospeapie ate 

ocerpa socerpt...f4| oder 9 even aa heat ehoaie 
acl eee Wert eee 

ee 38,3840, 38 sg07 80, i$ G6--0,88 eee 

See i osOo te PiRIaBEEG a ey aie re ae 

ane 9, 78.0,18 9, 644042 14 40,23 oer 
Uucsno ppt6 Tad 86 35 4 ; 


HU3Kad YMTAHHOCTb UM Masloe KONMYeCTBO TIMLM B KHWeHHKe. Ilostomy cy1b0a 
9TUX PbIO MpeAcTaBJIAeTCA HaM B C/IeLYIOULeM Buse. 

Huskaa Kopmuocrb KopeHHoro pycuia Bonru He oGecrewMBaeT mospacraio-' 
UHM OCeTpaM YCJIOBHA, HEOOXOJMMBIe AIA HOPMaJIbHOrO pocTa HM MOJOBOTO CO- 
3pepauua. K aTomy ele cleqyeT MpHOaBUTb MOCTOAHHY!O HEOOXOMMOCTb TIpe- 
OJOJICBATb OTHOCHTEJIbHO BbICOKHe CKOPOCTH TeYeHHA, MOCTHTAaIOlle B MOMOBOAbE 
2 w/cex. C yBesiM4eHHeM BO3pacta MOMOAbIe OCeTPbI HMEIOT BCe Oovlee ABHBIC MIpH- 
3HaKH «YIHeTeHHOCTH», BbISBaHHOM HeCOOTBeETCTBHEM MexKY HaJIHYHeM MIMUIH 
WH e€€ KOJHYeCTBOM, HeOOxo- 
TMMbIM WIA OOecneyeHHA 
HOPMaJIbHOrTO pocTa PpbiObI, 
Pa3BHTHA MOJIOBLIX 2*Keses 
H BOCHOJHEHHA pacxoda 
S9HeprHH Ha Mpeoxouenue 
peunoro Teyenua. Ilostomy 
NOWaBJAIOULaA YaCTb MOTOM- 
cTBa oceTpa, B TOM 4MCTe 
MH rHuOpuHyAHoro Mponcxox]e- 


Tadnmuna 3 


Pacnpefemenne ocetpa u ero 'ru6puHgoB co cTep/ABIO 
MO YHCAy MpaBblx OOKOBbIX 2%y4eK 


Uncsyio myueK 3 ie 
Ho 
os 
Os 


pho 


30—35—40—45—50—55—60—65 


Tlonopospempie ocet- 


erent 7 | 36) 34) 3 17 wus, MocTereHHO CKaTEIBaeT- 
«oceTpbDy 17 | 43 | 30) 4 94 CH B Mope, Tye HW AOCTH- 

Tu6puy ocerp X raeT MNomoBol spenocru (8). 
X cTepJANb 1|—| 81/10} 4; 1 | 35  Hanwawe ru6puqos ocerpa 


M CTepJIAyM KOHCTaTHPOBaHO 
B CesepHom Kacnuu (',°), re OHH OWM60UHO MpHHuMaMcb 3a «Je/bTO- 
Bylo» Crepiaqb. HcKmoueHne cocTaBJIAIOT CaMUbI THOpua oceTp X crTepsAb, 
BCTpeyaloulvecA B peKe C COCTOAHHEM MOJIOBbIX MPORMYKTOB Ha BCeX cTalMax 
3peuIOCTH HM YUAaCTBYIOWMe, O-BANUMOMY, B Pa3MHOXKeCHHU HCXOMMBIX POAMTEe/b- 
ckux BuoB. [locroaHHoe ciuaAHMe THOpHAOB OceTp X cTepANb C HCXOAHBIMH 
BHaMM He CMocoOcTByeT BO3HHKHOBeHHIO OCObeH THOpHANOM NOMyIAWHU, Kak 
3TO HMeeT MecTo, 0 MHeHut0 II. I. Bopucosa (1°), wa p. Jlene. 

Hammuue cpequ ocerpoBnix ppl B 30He BO3HUKalONLero CramuurpaycKoro 
BOMOXPaHWMa OobWOrO KoNMYeCcTBa ocobei ruOpuqHoro MmpoucxoxwKeHua 
Oyer ciocoScrBoBaTb, KaK HaM KaXKeTCA, ovmKUaeMomy Mpoweccy HaTypavJH- 
3alldM OCeTpa B 9TOM Boyoeme ("). [lonmKeHHe CKOpocTH TeyeHUA H YBemMuUeHHe 
KOPMHOCTM KOpeHHOrO pycCJla peKH B YCJIOBHAX BOMOXpaHMMLa OcMaGuT elt- 
CTBHE MPUHH, BbISbIBAIONNAX CKaT MOJIOAM HM OTHEPeCTHBIIMXcA MpOoUsBoLUTeNeli 
B MOpe, H BbI3OBeCT YBEIMYCHHE YHCMa COspeBaIOWMX CpeNM 3aslepxKaBLINXcA 
B 9TOM BOoeMe OCeTPOBLIX pbIO rHOpHAHOrO Npoucxomenus. CoxpaHenue B 
BepXHed JaCTH BOTOXPaHHJIMia OCeTPOBbIX HepecTuuuy (!2) oO6ecneuHT BO3MOX- 
HOCTb MIPOXO*KACHHA HEPeCTa JIA OCETPOBbIX PpbIG — KaK CO3PeBLIMX Ha aKBaTO- 
PHM BOAOXpanWJIMUla, TaK HM NPONMYULCHHBIX HIM MepecaxkeHHbIX H3 HM KHErC 
Obea B BepxHult Ope CramuurpadcKoro rugpoysua. KouleuTpalua Ha He- 
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JIbIIOH HePeCTOBOH MoWayqH B BepXHell YaCTH BOROXPaHHJHILa MpOHSBOAUTe- 
H oceTpa, CTepJIaqu HW UX rHOpHoB GyLeT cnocobcTBOBaTb YCHJIeHHIO Mpouecca 
TECTBEHHOM rHOpHAH3al\H OCeTpOBLIX pbIO. Ilostomy MOXKHO OXRKUaTb, TO M0- 
remeHHoO B CraJIMHrpaCKOM BOJOXpaHHJMIe BOSHUKHET KUNE CTao oceTpa, 
MeIOlWero 3HAYHTEIbHY!IO MPHMeCb CTepsAKbeH KPOBH. 


CapaTosBckoe orTyejeHHe Tloctynuso 
BeecorosHoro HayuHO-HccleqOBaTebCKOTO 26 V 1959 
MHCTHTYTa O3e€pHOrO HM peuHorO pbIGHOTO xo3AiicTBa 


IWMVTHPOBAHHAS JIUTEPATYPA 
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Jjoxnann AnkayemMun HaykK CCcCcP 
1959. Tom 129, Ne 1 


A. M. CHHIOXHH u JI. FT. HASAPOBA 


O NEPEHAYE PHTMHYECKHX M3MEHEHHMHM CKOPOCTH 
JABYDKEHUA MPOTONJIASMbI MO BJIAAHHEM 
HABEFAPOIWEN BOJIHbI BO3BY KEHNA 


(1 pedcmaeaeno axademuxom A. JI. Kypcanoesim 3 VII 1959) 


Muxpockomuyeckue HCCefOBaHHA MO3BOJMIH YCTaHOBHTb, YTO M3MeHCHHA 
CKOpocTH KpyroBoro ABHXKeHHA MpoTonasmpl KseToK Nitella MoryT conmpo- 
BoxKNaTb Mpollecc Bos6yxKtenuA ('~°). UsmenenuA B ABMXKeHHM MpoTOMMa3MbI 
BOSHHKAIOT Ip eHCTBHH Ha KJI€TKY CaMbIX PasHOOOpasHbIX PUSHYeECKUX H XH- 
MuYeCKUX (aKTOPOB, B/IMAIOUIMX Ha HX CTpyKTYpy H OOMeH BeusecTB (°). 

5B 30He WeHcTBHA pa3paxuTeeH mpo- 
TOMMaCT CTAHOBHTCA OTPHWaTebHO 3apaA- 
2KCHHbIM, H 3JIEKTpHYeCKaA BOJIHAa paclipo- 
CTpaHAeTCA BAONb BCeH KIeTKH. M3yyennto 
3JIEKTPHYeCKOH BOJIHbI BOSOYXeHHA KJe- 
ee Tok Nitella nmocspauleHa Oo/blIad JuTepa- 
Eds cod A Typa (7). OgHako CTpyKTypHble M3MeHe- 
a eS ee HHA, KOTOPbIe€ MpOHCXOJAT B 3TOT MOMEHT, 
ucc1eqOBaHbl Kpaitve c1aGo (8). K tomy xe 
B'AM@IOWUXCA JaHHbIX MO H3MeHEHHIO CKO- 
pocTH JBH2KeCHHA MPOTOMMAa3MbI KJIe€TOK 
Nitella B oTBeT Ha BHelIHHe pa3\paxKu- 
TeiH (°,°) TpyqHO ycTaHOBUTb, KaKHMH He- 
MOCpeACTBeHHO IIPH4HHAaMH 3TH H3MeCHEHHA 
BbISBaHbI: HaOeraloulHM HMMYJIbCOM BO3- 
OyxKqeuHs] "Miu dusnuecKHMH HM XHMHYe- 
CKHMH Ppa3paxKHTeJIAMH, KOTOPbIe BbI3bI- 
BalOT CTPYKTYpHbIe H MeTaOomMYeCKHe H3- 
MeHeHHA B KleTKax Nitella. Bcamom ese, 
- €CJIH ONbIT MPOBOAHTCA Ha OHO KJeTKe, 
Sx TO HeT yBepeHHocTH B!TOM, 4TO CTpyK- 
| TYPHbI€ H3MCHEHHA He ABJIAIOTCA COMYTCT- 
BY!OWLMM HJIH H€E3aBMCHMBIM MapaJJeIbHbIM 
Puc. 1. Cxema pacnonoxenua Nitellap POleccom, “| MALYOQHM OHOBPeMeHHO  C 
SKCHCPHMeHTaJIbHOH KamMepe. A — B— 93VJIEKTPWUYECKOH BOJIHOH TOKa JeHCTBHA. 
Pa3sIHUHbIe THIII OMbITOB; @ — Base/HHO- J\14 BbISCHCHHA-BO3MOXHOCTH H3MeHE- 
Bhi OOK, 6 —oTceK KaMepHl, B KOTO- yi CKOpOCTH J{BHXKeHHA MIpOTOM1a3MbI 
pbii BHocHIca KCl pa3Hprx KOHMWeHTpa- % 
uit; /—4 — womepa kaerox. Tlokasano 8B OTBET Ha HaGeraiolluli MMMYsIbC BO3- 
MpHHUWMHabHOe pacnonoxenne amext- OYXQeCHHA HAMM “ObI MOCTaBJIeH ONbIT C 
pogos (I, //) KeTKaMH Nitella cmeluabHO BbIBeIeH- 
Horo Kona. IIpu sTOM B SKCMepHMeHTEI 
OpalHCcb He OJMHOUHDIe KIETKH, a BETOUKH, CocTosUMe U3 2—4 BepxyIIeUHBIX 
KleTOK. B 9TOM COOOULeHHH MpHBOAATCA LaHHble MO H3MeHeHHIO CKOpOCTH JBH- 
*KEHHA MpoTonsasMbl KeToK Nitella mo BauAHMeM KC] pasHbIx KonWeNTpalluit. 
Uepes 30 Muu. nocuie onepauun Nitella momenjamacb B Kamepy, B KoTOpol OHH 
M3 KOHILOB KpalHeli KMeTKH YKJaMbIBaJICA 3a BaSeMHOBbIi Oapbep (pue. 1, a). 
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0 BpeMA OMbITa B MaI€HBKHH OTCeK KaMepbI BHOCHIcA KCl, H mukpocKomuye- 
(kMe HaOJIOJeHUA BeIHCb OJHOBPeMeHHO 3a BCeMM KJeTKaMH. IlapanmembHo 
;a0JONCHHAM MPOU3BONMaCb PerHCTpalluA MOTeHWHaIOB TOKOB JelicTBUA moO 
yxeMe, YKa3aHHOH Ha pue. |. Jia onpexenenua NoTeHiMasoB UCHOMb30BaICA 
(CHJIMTeb C MpeoOpasoBaHHeM MOCTOAHHOrO TOKa B Mepemenupiii (°). B cpeqHem 
4 OMHOH KeTKH paBHAacb 20—35 mm. Nitella naxogqusacb B usHosorH- 
{€CKH aKTHBHOM CocToxHHN. Pacrenua Opasuch Nepeg WBeTeHHeM HIM HeMOcper- 
“TBEHHO B MOMeHT LBeTeHHa. Temmeparypa 
bKCIICPHMeHTaIbHOH KaMepbl MofepxuBpa- ¥ 
Macb OKONO 23—24°. Ma, | 
Ha puc. 2 mpefctapsenbl ZaHHble 10 gf 
H3MCHCHHIO CKOPOCTH ABHXKeHHA MpoTomsmas- f 
MbI KJIeTKM, BO30y2xKReHHOH 10°° N KCl,a 9682? 7 23 BH mun 


TakxKke H3MeHCHHA CKOPOCTH ABHMXKeHHA TIpo- we SS 
OlWasMbl Y TPeX CECTPHHCKUX KNeTOK, He 
OABepraBlIMXCH HeNOCpeACTBEHHOMY BJIMA- yy 67 2326.29 37 44 47 mun. 


iM10 XOpucToro Kawiua. Kak BUHO H3 pu. 2, 

WTMHKa KOJleGaHHA cKopocTu yBuxenua 7% 

poTonwa3MbI Y BCeX KJeTOK HeoOblyuaiHo 7 G7 UY GB 40 Ga man 
OmHOsHauHa. IIpu BHeceHuu B KamMepy KCl y 
y mepspou kseTKH (puc. | B, 1) azBHxKeHHe at | a la / ag 
MpOTONMa3MbI pe3KO ocTaHaBuMBaetca. Ilocue 0 

TPeXMHHYTHOH OCTaHOBKH OHO BO300HOB- 
JIACTCA, HO Yepe3s 6 MuH. JABY2KeHHe CHOBa Puc. 2. PuTmuyeckue Kome6anua octa- 
yMeHbuuaetca. IIpH mepBuyHOH OCTaHOBKe, HOBOK JBMX%KeHMA MpoTomasMbl y 
B OTBET Ha HellocpescTBeHHoe Bosgelicraue  “eT!Pex cectpuHcKux KneToK Nitella 

nox BauaHuem 107° N KCI. Onur 

KCl, B faHHoM cilyyae He HaOmlOfaeTCA crapuaca mo cxeme puc. 1B. O6nac- 
OCTAHOBKH JIBUXKCHHA IIPOTOIJIaSMbl Y CecT- HeHHe B TeKCTe 
pWHCKux KweTOK (puc, | B, 2—4). OgHako 

IIpH BTOpod case U3MeHEHH ABUXAXCHUA NPOTOMMA3MbI B MepBOH KJleTKe, BO BCeX 
JPyruX KJI€TKaX CKOPOCTb JBHXKCHHA WIM Pe3KO YMeHbINaeTCA HIM MOJHO- 
CTbIO Ipekpaljaercx. Ha 17 muy. BBMxKeHHE BHOBb BOSOOHOBUJAeTCA.| OHako 


66 4417 232729 56 44 47 mun. 


14\48 62 56 GO 64 b8mun, 


I v4 Jf Jf 


(URUED VEY AB RRE ee A WO itsiebenyyyers TEEEPALL ELL At Cek 


Puc. 3. U3menenue cKopocTd JBMxKeHHA MpOTOMMasMbl Y 
mByx cecrpuuckux KeToK Nitella nog sauanuem 10°°N KCl. 
Onpit crapusca mo cxeme puc. 1 A. OObacHenHe B TeKcTe 


MpOTOMa3MbI WepBoli KMeTKH HaGmMOMaeTCA MrHOBeHHad OCTaHOBKa KpyroBoro 
JIBUXKeCHHA BO BCeX OCTA@JIbHBIX KleTKaX. OTa OCTaHOBKa MOBTOPH/aCb Ha 

29 MHH. > 
B onpite, aHHble KOTOporoO MpHBeseHbI Ha Puc. 2, IPH BO3eHCTBHU KCl 
NepBHUHad OCTaHOBKa ABHXKeHHA MpOTOMIa3MbI B KJIeTKaX, PaCMO/O%XKeHHbIX 
B OO/bIOM OTCeKe KaMepbl, He HaOuofaeTca. ONHaKO yallle H B STAX KeTKAaXx 
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TIpH MOCJIeLYIOULeM, Oomee 3HAaUHTeJIbHOM, "“W3MeHeHHH CKOpOCcTH JMBHKeCHHA 


OTMeuaeTCA Pe3KOe H3MeHEHHE cKopocTH i 
ABwKeHMA NpoTonasMel. JLaHHble Puc. 44 
NOKa3bIBaloT, UTO B CeCTPHHCKOHi KueT-— 
Ke, Jlaxke pacioulowKeHHOH yepes OAHY 
TIpOMexKYTOUHYIO KJeTKY, MepBHuHaA 
OCTaHOBKa IBHXKCHHA MOXKET TaKKe 
HaCTYNHTb MrHOBeHHO. Bo BCAKOM CJly- 
yae, BH3YaJIbHO H€BO3MOXKHO YCTaHO- 
BHTb €e JIaTeHTHbIM Mepvog, Ont cta- 
Busica mo cxeme puc. | 5. B stom onbl- 
Te, KOTOPBIM ABJAeTCAH THIMYHBIM IIA 
HaluMX 9KCMe€PNMeHTOB, HeMocpeCTBeH- 
Hoe BMAHHe KC] Ha CeCTpHHCKHe KJIeT- 
KH IIOJIHOCTbIO HCKJHOUaIOCb. 3a CTOJIb 
MaJIbIii TpOMe2%KYTOK BpemMeHH KC] He 
MOP IIPOHHKHYTb BO BTOpyloO HM TPpeTbIO 
KJ€TKM TIpH MOMOMM AMdpySHOHHbIX HU 
Jpyrux WuTopusnomornyecKuHX TMporec- 
cos. EXWHCTBeHHO JOMYCTHMBIM (aKTO- 
POM, BbI3bIBaIOULMM OCTAaHOBKY KPyro- | 
BOrO JBH2KeHHA MPOTOMMa3Mbl, ABJIAeT- 
ca Oeryllad BoJIHa BO3OyxKeHHA, KO- 
TOpad OOHaPyXHBaeTCA B ITOT MOMCHT 

B 9THX KJIeTKaX. 

IIpu He3HauHTeJIbHbIX KOJeOaHHAX 
CKOPOCTH KpyroBoro JBH2XKeHHA MpoTo- 
Twla3Mbl B Il€epBOH KJleTKe, B CeCTPHH- 
CKHX KJI€TKaX JBH2KeHHe IIPOTOMIa3MbI 
He H3MeHseTCA (puc. 3). pu atom 3ary- 
Xalolle KOJIeOaHHA CKOPOCTH JBUKeHHA 
IIpOTOMMa3MbI B TWepBOH KJIeTKe TakxKe 
COMPOBOXKawTcA 3aTyXalOlWlH4M TOKOM 
JeHCTBHA, BeJIMUHHA KOTOPOrO He Oblia 
JOCTaTOUHA, YTOOLI MepeCKOUHTh B CO- 
ceqHIoI0 KuIeTKY. Bo BcAHKOM culyyae, B 
HeH TOK He Obl O6HapyxeH. Ilo-BuyH- 
MOMY, He BCAKHH TOK JeHCTBHA BbI3bI- 
BaeT H3MCHEHHA JBYXKeHHA MpOTomla3- 
MbI B CoceqHel KleTKe. OueBHAHO, TOKH 
JCHCTBUA C HH3KHM MOTeHIMaJIOM WH UX 
3aTyxXaiolulve KOJeOaHHA HE B COCTOS- 
HHH IIPOHHKHYTb B COCeHIOIO KJICTKY. 
OJHOBPeMeHHO B 3THX KJIeTKaX He Ha- 
OllOaeTCA H3MCHEHHA CKOPOCTH JBEKe- 
HHA TpoTomia3sMpr. Ha6utroqapuieeca 
YBeJIHYeHHe MOTeHIHasla TOoKa JleHcT- 
BHA WM M3MeCHeHHe HalipaBJIeHHA KPyro- 
BOrO JBHXKeHHA MPOTOMIa3Mbl, KOTOPoe 
MMeJIO MeCTO Tepe, mocieqHeH octa- 


Onbit ctaByuica no 


cxeme puc 1 5, O6nacuenne B TekcTe 


= HOBKOH jJBHXKCHHA, OYCBHIHO, TakxKe 
8 CBA3AHbI M@XKLY co6on (puc. 3). 

= Heo6xoHMo OTMeTHTh, UTO KoeGa- 
ste HHA B JBHXKeHHH MpOTOMa3sMbI NepBoli 
8 KJICETKH, KOTOPbIe HE COMPOBOKawrTca 
3 rIy6OKHMH OCTaHOBKaMH, He OOA3aTeJIb- 


HO MIpoTeKaloT CHHXPOHHO C Kose6aHHa- 
MH JIBH2K€HHA OCTAJIBHBIX KJI€TOK (pHc.4). 
Muorga y aeKo pacnovowKeHHblx KIe- 


Puc. 4. Purmuueckne kojle6aHus CKOpOcTH JBH2KeHHA MpoTonMa3mbl y Tpex cecrpHuHcKux KueroK Nitella nox Bananuem 10-5 N KCI. 
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OK OCTAHOBKH JBHXKCHHA MPOTOMMAaSMbI JWIATCA MeHbIe, YeM Y pacrosO*KeH- 
bIX OJIMKEe, a CAMbIC AIMTCbHbIC OCTAHOBKM HaGvIOMawTcA y KsIeTKH, Ha KO- 
opyto HeMocpeACTBeHHO HaHocHsica KC]. Tlocue Bo3s06HoBseHuaA JBWOKeHHA 
POTOMMa3MbI NepBbI MAKCHMYM ee CKOpOcTH JocTHraeTca panbllle y nepBolt 
JICTKH H M03%Ke B CaMbIX JaJIeKO paClOJIO%KeHHbIX KeTKax (puc. 4). B wetom 
aclipeeJieHHe TOKOB JleHCTBHA B Npollecce BO3OY2xK@CHHA HMEeT CJIOMKHbI Xa- 
AKTeP H 3aBHCHT OT CTeMeHH BJIMAHHA pa3paxKUTeIA Ha WepBy!O KJIeTKY. 

OcTaHoBKa WH H3MeHEHHe CKOPOCTH ABM2KeHHA MpoTONa3Mbl, KOTOpbIe 
OMPOBORKNawoT TOK NeiCTBUA, MPOMCXOAAT C GOJIbWO CKOPOCTbIO: OHA HacTY- 
aeT 10 Kpaiiuel Mepe OpicTpee 1/;, cek. M3meHeHve CKopocTH MpoToNasMbI He- 
HHXPOHHO C HavaJiOM ToKa JeHCTBUA. OHO MpOHNCXxOUT c 3an03qaHHem Ha 1,2— 
ceK. OTH JaHHbIe HAXOAATCA B COOTBETCTBHH C 9kKCHepuMeHTamu Oxe (°). ITo- 
BUBIUIaACA OCTAHOBKa- WJM YMeHbUIeHHaA CKOpOCTbh ABHXKeHHA OCTaeTCA M0- 
TOAHHOH B TeYeHHe HEKOTOPOrO BPeMeHH, 3aTeEM HavMHaeT MeJVICHHO BO3pa- 
raTb (puc. 2—4). ’ 

CorjacHo JIMTepaTyPHbIM JaHHbIM (°), MOMeHT OCTAHOBKM MpoTOMMa3sMbI, KO- 
OpbId MpOHCXOLUT B BOCXOAAMLY!IO Pasy NOAbeMa OTPHUATeMbHOrO NOTeHIMaa, 
OBlaqaeT C MAKCHMYMOM IIpoHHaemMocTH kJieTKH. IIpH HOpMAaJIbHbIX YCJIO- 
MAX OCTAHOBKa JBHXKeHHA HacTynaeT Ha 0,O—1 ceK. paHbllie JOCTHKeHHA 
aKCHMaJIbHOH BeJIMUHHbI NOTeHWMasla TOKa JeHCTBHA. ts Fate vee 

B Hallux HCCJIeElOBaHHAX OTMEYeHO, UTO Nepefava PHTMUKU 3aBHCHT OT TeM- 
epaTypHbIX YCIOBHH. B uacTHOCTH, HaM HM pa3y He yJlaslocb HaOmOaTb Mepe- 
auy pHTMHYeCKHX H3MeHeHHH y Nitella, Haxolaujelca WIMTeIbHOe BPeMA IPH 
sMnepatype 12—13°. 


MockoBcKaA CebCKOXO3HHCTBeHHaA akaleMud Tloctynuao 
um. K. A. Tumupssesa 1 VII 1959 
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Jioxnuagnn Akagemun nayx CCCP 
1959. Tom 129, Ne 1 


BHOPH3HKA 


WM. E. 9JIbMMHEP u A. B. COKOJIBCKAA 


O MPOWECCAX OKHCJIEHHSA HOHOB DKEJIE3A B MOJIE 
YJIBTPASBYKOBbIX BOJIH 


(ITpedcmaeneno axademukom JI. C. Ilmepu I VII 1959) 


TIpomecchl OKHCJICHHA, MpoTeKalollHe B BOAHOH cpesle NOM MeHCTBHeM YyJIbTpa- 
:3BYKOBBbIX BOJIH, OOYCJIOBJICHbI, BEPOATHee BCero, AKTHBallHeH MpHCyTCTBY!OULero 


| 
} 


KHCIOpowa H MoABIeHHeM CBOOo,HOrO OH-pasuKalla — mpokyKTa pacilenmle- 


HHA Moslekys BoE (17%). Ectb ocHoBaHHe AYMaTb, UTO aKTHBAaLHA WJIM HOHH- 
3a MOJIeKYJI BOAbI HW Pa3JIMUHbIX Fa30B OCYULeCTBIAeCTCAH B KaBHTalMOHHbIX 
MOMOCTAX, OOPa3YIOWMXCH B O3BYYHBaeMOH BOJHOH cpesle. ITHM OObACHAeTCA, 
YTO B IIpHCYTCTBHH BO3yxXa B O3BYYHBaeMOH BORE BOSHHKAIOT OKHCJIbI a30Ta 
WM MepeKuCb BOZOposa, a B MpucytcTBuH He, Ne, CO uu CH4sa— ammuak, CH- 
HHJIbHad KHCIOTAa HU PopMabyAeruy (*,°). Bomee Toro, BLINCHHJIOCb, UTO MU HHEPT- 
Hble ra3bl, KOTOPbIMH HaCbilllaeTCA BOJa, AKTHBUPYIOTCA B Moe YJIbTPasByKO- 
BbIX BOJIH HM TeM CaMbIM OKa3bIBalOT BJIMAHHe Ha KHHETHKY YJIbTPa3BYKOBbIX 
XHMHYeCKHX PeakKUHH, MpoTeKalOuluX B KaBHTalMOHHOM NosocTu. Kpome Toro, 
-OTM€YCHO, UTO Pa3JIHUHble HHEPTHbIe Fa3bl OTMMYAIOTCA MexKZYy co6ok B 3TOM 
OTHOWeHHH. Tak, B Nove YJIbTpa3BYKOBbIX BOJIH OHM BelllecTBa (rJOKO3a, 
-Q-KeTOMIYTapoOBan KHCJIOTa MW Jp.) MpeHMYULeCTBeHHO OKHCJIAIOTCA B MIPHCyT- 
CTBHH aproua, a Apyrue (MOHbI Hoda, aleHHH UM Ap.) — B MpHcyTCTBHH KUCJIO- 
pona (°). Temuu, Kak mpaBusio, yrHeTaeT BCe H3YYCHHbIe HAMM OKHCJIMTeIbHbIe 
Mpoleccbl. QTO o3HauyaeT, UTO B MPHCYTCTBHU aproHa, HO He Pe/HA BbIABJIAeTCA 
xuMuyecKkoe JleictBHe OH-payqukasoB, ABJIAIOULMXCA pH aHHbIxX YCJIOBHAX 
-@JIMHCTBEHHBIM OKHCJIAIOULMM ipOLYKTOM, BO3HHKAaIOIWMM B O3BY4HBaeMOH Boje. 
MubIMH CJIOBaMH, OTKPbIBalOTCA HOBbI€ BO3MOXKHOCTH B H3YYCHHH 3JIeMeHTap- 
HbIX MIPOWeccoB, JlexKallHX B OCHOBe ABJICHHA OKHCJIeCHHA. OO STOM CBHJETEUIb- 
‘CTBYe€T IIPHBOAMMbIM B HACTOAWEM COOOWLeEHHH 9KCIePHMeHTaJIbHbIM MaTe- 
pHaJl, KaCaloulMHCA MpoleccoB OKHCJICHHA HOHOB %Kele3a B Moe YIbTPasByKO- 
BbIX BOVJIH. 

JelicTBuI0 yJIbTpa3sBYKOBbIX BOJH TOBeprasuCb paCTBOPbl CepHOKHCOrO 
2Kesle3a (commu Mopa) B cepHot Kucmore (0,01N FeSO. B 1,1 N H2SOa). Jo 
O3BYYHBaHUA HCCJeyeMble pacTBOpbl B TeEYeHHe Yaca HaCbIllaHCb KHCMOpooM, 
-APfOHOM WIM YrelueM. Kucaopol nNomyyamu myTem mpokatuBanua KMnOa. 
Aprou 4 rejHH MponycKaM yvepe3 pacTBop U3 OaJJIOHOB; MpedBapHTebHO 3TH 
ra3bl OWMUaIH OT KUCOPOa WLeJIOUHBIM PaCTBOPOM MMpporaWiosa WH AMMHAUHBIM 
PacTBOPOM OJHOBaJIeCHTHOH XJIOPHCTOH Meu. 

B wale paOoTe MbI MO/b30Ba/IMCb JBYMA Mbe3OKBaplleBbIMH YJIbTPasByKo- 
BbIMH reHepaTopamu. Uactota nepBoro reHepatopa 380 Kru (AHTeHCHBHOCTh 4— 
‘6 Bt/cm*), acToTa BToporo reHepatopa 560 kr, (HHTeHCHBHOCTb 10 — 12 Br/cm?). 
Bo BpeMa O3BYYHBaHUA COCY C H3YYaeMbIM PaCTBOPOM OXJIaxKJaJicA BOMOMpo- 
BOMHOH BOOM; TeMMepaTypa pacTBopa He Mpesbiitiana 20—30°. 

KonmuecTso JBYXBaJIeHTHOrO 2%Xelesa OMpelemAM MOTeHIMOMeTPHYeCKHM 
‘TuTpoBaHHeM 0,01 VN KMnOa, a trpexBaneuTHoro xKeNe3a — cieKTpodoTomeTpH- 
YeCKHM MeTOJOM (cMekTpotboTometp C@-4). Moun: Fe** o6manqaior MakKCHMYMOM 
NOPIOULeHHA B YJIbTPapHOJeTOBOM AMalasoHe CBeTOBOrO CMekTpa pu AIMHeE 
‘BOHBI B 304—305 my. Konttentpauuio Fe®* onpexenamu no Kau6poBouHont 
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KPHBOH, OTParKalollleH 3aBHCHMOCTb BbICOThI MaKCHMYMa IIOFJIOUeHUA OT Co- 
ep2KaHHA Ha3BaHHbIX HOHOB B pacTBope (puc. 1). 

Ha puc. 2 npuBesxenn pesyibraTbl onpesenenusa KomMuectBa noHoB Fe?*, 
TOMBEprulHXCH XHMMUYCCKOMY MIpeBpallleHHIO B MOE YbTpa3BYKOBbIX BOJIH. 
3ecb TakxKe aHa KOHIMeHTpallud HOHOB Fe**, OOpa30BaBIUUXCA B pesysbTaTe 
Takoro Bo3sfelicTBHA. Kak BHHO, KOJIMYeCTBO HcUe3sHYBIIMX MOHOB Fe?* He 
-OOTBETCTBY€T KOJIMYCCTBY BOSHHKUIMX HOHOB Fe**, ecu o3By4uHBaHHe HCCeLye- 
MOrO paCTBOpa IIpOH3BOAHOCb B MPHCYTCTBHH Kucmopoga. Tak, 3a 120 mun. 
DOJ1YYCHHA YJIbTPa3BYKOBbIMH BOJHaMH pacTBo- 
pa cou Mopa B 1,1 N HeSO, (4acrora 380 kru, 500 
HHTCHCHBHOCTb 4—6 BT/cm”) MOUTH MOJHOCTHIO 200 
ucuezaioT HOHbI Fe?* (40 O3BYYHBaHHA KOHICHT- 
pauua Fe?* coctaBiaia 598 wr/M, a mocule osBy- & 100 
uMBaHHaA 18 pr/Mi). Ho Hapsny c 9THM, Co- 
rulaCHO CMeKTpOPOTOMeTPHYeECKHM JlaHHbIM, KO- 
IM4eCTBO OOpa3zs0BaBLINxcaA HOHOB Fe** cocras- 
mano peero 400pr/mi. Jlerko BuyeTb, uTo Puc. 1. Kann6posounaa kpupaa 
90 wr/Ma M3 OOwlero KomMYeCTBa HCuesHyBUIHX — OPEKCTeHEA Be viaas NEUE 
MOHOB He ONpeseAioTca B Buse Fe**. [lono6Hoe pate Ue eed nitaist 
paCxomweHHe pe3syJIbTaTOB ONPeXeJIeCHHA yObluIu CKad MJIOTHOCTh pacTBopa ‘3-Ba- 
MOHOB 3aKHCH Kesle3a H KOMMYeCTBa OOpPaz0BaB- IeHTHOTo %KeNesa pu A = 304 Mp) 
WIMXCA HOHOB OKHCH  Kele3a Mbl HaOsmIOqaiu 
apH oOmyyeHHH pacTBopoB comH Mopa yuibTpa3sBYKOBbIMH BOJIHaMH OOVJIb- 
mioH wHTencuBHocTH (10—12 Br/cm”) u mpuH uYacToTe yAbTpaakycTH4eckux 
KoeOaHHH B O60 Kru. 

CnelyerT NoXYepKHYTb, YTO B MPHCYTCTBHH TeHA YObINIb OSBYYHBaeMbIX HO- 
HOB Fe** mouTH He ONpeeAeTCA, HO B MPHCYTCTBHH aproHa OHA JOBOJIbHO 3Ha- 

YHT@IbHO BbIpaxkeHa. BaxkHo OT- 

He/mn Me€THTb, 4TO B cuyyae 3aMeHbI 

600 KHCOpOa aproHOM He HMEeeT Me- 
cTa yKa3aHHoe pacxoxKJeHHe Mex- 
iy yOnutbio Fe?* u o6pa3o0BaBlu- 
muca MoHamu Fe**, Tax, nanpu- 
Mep, IPH HHTCHCHBHOCTH YJIbTpa- 
3BYKOBbIX BOJH B 10—12 Brt/cm? 
u31y4aloule MOBepXHOCTH (IIpo- 
JOJKUTEIbHOCTh O3BY4NBaHHA 60 
MHH.) YObluIb HOHOB Fe?" cocTaB- 
aaa 170 ur/Mi; mpH 3ToM OplI0 
OOHAPY2XKEHO TaKOe Ke KOJIMYECTBO 
O6pasoBaBlINxca MOHOB | Fe**. 
Mrak, mod, JevcTBHeM YJIbTpa3By- 
KOBBIX BOJIH B PpaCTBOpe, HAaCbI- 
UCHHOM “= aproHOM, XHMMUeCKOe 
Puc. 2. Jlelicrsue yubTpasByKoBbIx BowH Ha pac- HPeBpallleHHe 2-BaJI€HTHOTO 2Kev1e- 
Ts0p 0,01 N FeSO, (Comb Mopa) B 1,1 NH,SO, 34 BbIPa%KaeTCH TOMIbKO B Mepexo- 
B IIpHCyTCTBHM pa3/IM¥HbIX Ta3s0B. Q@—yObllb je mocleqHero B 3-BaJICHTHbIe 
3 i ee oe A ha BOO eek, HoHBL. Takoli mpowecc, Bepost- 
9 (elated 46 ee 380 Kru; 3 — apron, Hee BCerO, OCYIMeCTBIAeTCA 3a 
10—12 pr/em?, 560 Kru; 4— apron, 4—6 Br/cm?, cueT NosBseHuaA OH-paauKasoB — 

380 ru; 5 — renuit, 10—12 Br/cm*, 560 Kru TIpOAYKTOB pacilelvleHHaA MOJIe- 

Ky Bodbl. B cayuae *xe MpucyT- 

CTBHA KMCOpOa B BO3HHKAIOUeH B Mose YbTPpa3BYKOBbIX BOVJIH XHMMYeCKOH 
peakIlMM MIpMHuMaioT yuacTue He ToubKO OH-padukallbl, HO HM MOVJeKYJIbI 
KucMopoza. TIpu 3TOM 4acTb MOseKYA KuCNOposa oOpasyeT C MOnaMH 
Kele3a TaKHe CO@XHHeHHA, KOTOpPble He OOHaPyKUBaIOTCH UCIOJIbSOBaH- 
HbIMH HAMM MeTOJaMu OlpesemeHHA 2- u 3-BaJIeHTHOrO xKee3a. ITH COoeHHeHHA, 
10-BUJMMOMY, MpeCTaBIAIOT COOOH CpaBHHTe/IbHO MaJIOYCTOHYMBBIe MepeKHCH 
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“ene3a. IIpu 6osee HH MeHee JWIMTEJIbHOM KHMAYCHHH OHH NOsBepraroTcs pac- 
nally, YO COMPOBOXKLaeTCA YBeJIMYeHHEM KOJMUeCTBA HOHOB Fe**, onpesedAeMbIxX 
TuTpoBpaHHemM KMnO,. Takoe Kuns4eHHe MaJIO OTPpaxkaeTCA Ha COJepKaHHHA 
B O3BYYCHHOM pacTBope HOHOB Fe", 

B 3akJIOUeHHe yKaxKeM, YTO NON AeHCTBHEM YJIbTPasBYKOBbIX BOJIH YObIWIb- 
Fe?* B mpucyTCTBHH KuCJOposa NouTH B 3 pasa Goble, YEM B NPHCYTCTBHH 
aproHa. OTO MOKeT O3HAYaTb, YTO B MPHCYTCTBHM aproHa B peakUMH OKHCJe- 

Hua Fe?* yuactByrot OH-payukaJbl, a B MpHcyT- 


2000 / CTBHH KucIopowqa — Hapany c OH-pagqukalamu &. 
MOJI€KYJIAPHBIH Oz, HO, MO-BHAHMOMY, He aTO- 
$600 MapHbIlt KUCJOpOR. 


TlocueqHee NpHBoMsIO Obl K TOMY, YTO BbIXOL 
peakIHu pH XHMMYeCKOM IIpeBpamenun Fe?* B npH- 
CYTCTBHH KHCIOpona Obi ObI BS pas OovblUe, YEM B 
IIpHCYTCTBHH aproHa, Uero YKCMePHMeHTAaJIbHO HE 
HaOsioaetca. 

Kak BHJHO Ha puc. 2, NOBbILIeHHe HHTCHCHB- 
HOCTH- YJIbTPa3BYKOBHIX BOJIH MPHOJIHSHTeJIbHO B. 

0 2 pasa BbIsbIBaeT yBeMueHHe yOnliH Fe** B Ta- 
Ps oe ee oe yy OC 2KE KOMMYECTBO pas, KaK B MPHCYTCTBHH KUC- 
a———~" ”  nopona. Tak u B NpucyrcrBuu aproua, IIpu stom 
Puc. 3. Cnexrpoporomerpuue- 8 NPHCYTCTBA KHCsOpoma, BepoATHO, HMeeT a 
ckue Kpuppie Fe?+, oOpasyi- OOpas0BaHHe MPOMeXYTOUHBIX COeAHHEHHH, Oora- 
uleroca B Tome yibTpasByKo- TbIX KHCJIOPOJOM. 
BbIX BOJIH B a edd pas- CielyeT OTMETHTb, 4TO MpelcTaBJIeHHA O BO3- 
TAAHBIX PESO8. CCNTCHCHBHOCTP ~— MOXKHOM OOPa3OBaHHH COeAHHEHHH 2xKeNe3a, Oora- 
10—12 sBr/cm?, yacrota koue- 
anni 560 Kru. Ospyuupaune  TbIX KACMOpofom, pasBuBaroT M. A. IIpockypHuH c 
60 mun. /—xKucnopogz, 2— corp. (7,8) H Ap., H3yyaBLINe NpoOeccbl OKHCJIeCHHA 
apron, ¢—reani, 4¢—pac- yonoB Fe** nom WelicTBHeM HOHM3HPYIOWHNX U3Jy- 
TBOP COJIM Mopa 71O O3BYUHBa- yeHHH 
HHA, KHCOpOy ; 5 
TIpuBeweHHbI B HaCTOALLeM COOOULeHHH 3KCrIe- 
PHMeHTAJIbHbIM MaTepHaJl MOMKET CYRKUTb WOKa3aTeJIbCTBOM TOTO, U4TO Mepe- 
KHMCHadA TeOopHA OKuCIeHHA Baxa yOBJIeTBOPHTeJIbHO OODACHAeT HU PAT cbak- 
TOB, YCTAHOBJICHHBIX B YJIbTPasBYKOBOH XHMHH. 


VuctutyT Ovonoruueckol busuKku Iloctynuso 
Axkaylemunu HayK CCCP 23 VI 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1R.O. Prudhomme, P. Gra bar, Chim. phys., 47, 795 (1950).— * H.E. Sa5- 
mu Hep, KypH. texu. cus., 21, 1205 (1951). %*N. Miller, Trans. Farad. Soc., 46, 
546 (1950), 4A. B.Coxoabekaa, H. E. Onpbnunep, Axycr. xypH., 3, 293 
(1957); Akycr. 2»ypH., 4, 288 (1958). 5 HW. E. 9apnuuep, Axycr. xypu., 5 (1959). 
*H. E. 9abnunep, A. B.Cokoapekaa, JAH; 123, Ne4 (1958). * M. A. Il po- 
cK y p HHH, I]po6u. ous. xum., B. 1,48(1958). 8B. 7. Opexos, A.W. VWepuosa, 
M. A. pockypuuu, K®X, 31, 673 (1957). 
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Wokruagn Axkangemun nayx CCCP 
1959. Tom 129, Ne 4 


BHOXHMH A 


M. C. BAPXMHCKASA u B. XH. CA®OHOB 


WUSY4EHHE BHOCHHTESA JIMTHHHA B H30JIMPOBAHHDbIX 
TKAHAX MOPKOBUH 


(ITpedcmaeneno ‘axademuxom A. JI. Kypcanoeeim 28 VI 1959) 


TIpomecc of peBecHeHHA PaCTHTCJIbHIX OOOMOUeK, OCOOCHHO HHTEHCUBHO MIpo- 
TeKalolluH Y ApeBeCHbIX MOpOA HM UPpalollMit HCKJNOUMTEIbHO BaxKHY!O POJIb 
B OOpa30BaHHH APeBeCHHbI OMpeeJIeCHHOrO KayeCTBa, CBA3AH C OTJIOXKeHHEM Ha 
NOIHCaXapHAHbIX MeMOpaHaX apoMaTH¥eCKOrO KOMMOHeHTa — JIMrHHHA. 

JlaHHpie O XHMMYeCKOH Mpupose JIHTHHHA WU BO3MOXKHbIX MYTAX ero OMOCHH- 
Te3a B paCTeHHAX, NOJIYYeHHbIe PALOM MCCMeLOBAaTeeH, MOSBOJIMIM YCTaHOBUTh, 


YTO OJHHM U3 OCHOBHBIX ero MpeMUIeCTBCHHHKOB ABJAeCTCA OCeHi10s 

TIOKO3H, KOHM@epHH (1). ( ee 
Oco6eHHO OouIblIoe 3HaveHHe JIA BbIACHEHHA OMOCHHTE3A ey 

JMrHuHa UMeIH padoTH! DpeliqenOepra (1) u Kpatuaa (*) CH==CHCH,OH 


(D) 
Cc IIpHMeHeHveM KoHHdepvHa C™ MO3BOIMBIIME MPOCJIENHTb OTACIbHbIC STATI 


2Toro mpolecca. 

Bmecte c TeM, (PePMEHTHbIe CHCTEMBI, YUaCTBYIOWMMe Kak B OHOCHHTEe3E TIpel- 
INeCCTBCHHHKOB JIMTHHHa, H B YaCTHOCTH KOHMepnHa, Tak UM B ero MocseLyi0- 
UlMX MpeBpalleHHAX JO JIMTHHHA, elke OKOHYATEbHO He BbIACHCHbI H TPeOyIOT 
NasibHeluiero H3yYYeHHA. 

B nocmequve rob AIA BbINCHCHHA OTACIbHBIX MpoOlleccoB, MpoTeKarollHx 
B PaCTHTebHOM OpraHH3Me, HCHOMb3YIOTCA H3OJMPOBaHHble OpraHbl WH TKaHH 
(°°), TIpumMenenve MeTofa KYJIbTYPbl TKaHeH WM OpraHOB MO3BOJIAeT YIHTHIBATb 
IIPH 9TOM eHCTBHe TeX HJIH HHbIX MPOLYKTOB OOMeHAa, BHOCHMBIX B IIMTATeJIbHY1O 
cpely, Ha pocT H Mpotecchl OMOCHHTeSa, UAyuNe B WaHHbIX TKAHAX M OpraHax. 
Bauek, Xepreab u Mepaauia (*) u3yuamM Mpollecc AMPHHUKAMH MpH pocrte TKa- 
vei in vitro. Bpiio ycTaHOBJeHO, UTO OTJIOXKeHHe B KJICTOUHBIX CTCHKAaX JIMTHHHA 
YCWJIMBaeTCA MPH BHECeHHH B MHTATeJIbHYIO Cpedy Konudepuna. B Janpbnehmux 
HCCI€NOBaHHAX Obl MOKasaHo (8), YTO OTJOMKeHHe JIHTHHHA MMEECT MECTO TOVJIb- 
KO B XKHBbIX KJleTKaX, UTO CBHJeTeIbCTBYeT OO SH3HMATHYeCCKOM XapakTepe 
npouecca. Torpe, Batekom u Mepauua (°) Obi10 Takxe YCTaHOBJIEHO, YTO TOPMO- 
»Keune pocta TKaHeli in vitro rH{pa3HAOM MaJIeCHHOBOH KUCJIOTbI He YCHJIMBaJO 
HaKOMIeHHA JIMPHHHa, UTO YKa3bIBaJIO Ha M3BECTHY!O Pa3OOUleHHOCTbh MexK]Ly 
mpotleccamu pocra u wMrHupukallun. Mcnombsopanve JIA OMOCHHTe3a JMTHH- 
Ha CHPpHHrHHa HM KOHMepHHa B KYJIbTyYpe TKaHelt OblIO OrMeyeHO H B padoTe 
Bapuy (2°). 

Hecmorps Ha WIMpoKoe pacpocTpaHeHue B pacTHTeJIbHOM MUpe pasHooopas- 
HbIX (PCHOJIbHBIX COCAMHEHHM, Mpoleccbl OMOCHHTeSa (PeHOMbHOFO KOVJIbIa elle 
MOJHOCTbIO He u3y4eHbI. B uacTHOCTH, AIA OMOCHHTE3A JIMNTHHHA OCTaeTCA HeAC- 
HbIM, KaKOe BJIMAHHe Ha ero OOpas0BaHHe HM HaKOMNJIeHHe OKa3bIBaeT CBET. 
Panee mpoBeeHHble HCCIeOBaHHA (4,12) moKa3aH, 4TO CBeT HE OKa3bIBaeT 
MIpAMoro JleHCTBHA Ha OJPeBECHEHHe STHOJIMPOBAaHHbIX POCTKOB KapTodeua. 
Bmecte c TeM, HaKOMJICHHe JIMFHUHa CBAZAHO C HOPMAJIbHBIMH YCJIOBHAMH 2KU3HH, 
WM B YaCTHOCTH JOCTATOUHOH OCBeILeHHOCTHIO. 
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Ham ka3aJloCb BaxKHbIM IIPOBepHTb, KaK Oyler BJIMATb CBET B YCJIOBHAX 
MOJHOH OOeCMeYeHHOCTH paCTYIW[HX TKaHeH YyrvleBOaMH Ha HaKOMJIeHve HU OCO- 
6CHHO Ha Ka¥eCTBeEHHbI CocTaB (PeHOJIbHBIX AepHBaToB JIHrHHHa. Ja sTOK We- 
JIM Obl HCMOIb30BaH MeTOA KyJIbTypb! TKaHeH in vitro. Mcxoquan kybTypa — 
KaJlJIyC MOpKOBH (mpHy4yeHHbIit; K0H Totpe) — Oplia Nomyyena HaMH OT Ipod. 
Exxu Yecuoscxoro (Ilompexaa Hapoguas Pecny61nkKa), KOTOPOMY MbI IPHHOCHM 
Hallly UCKPeHHIOIO 6larolapHOcTh. 


Puc. 1. Ucxoquan kyiibTypa KaJlulycoB MOpKoBH 3a Mepvog 2-mecauHOrO pocta 


JlaHHble TKaHH, HaXOJMBIIHeCA B KYyJIbTYpe 1." ielbHOe Bpema (c 1938 r.), 
COXPaHAIOT CIOCOOHOCTh K OOpas0BaHHIO OAPeBeCH.. 1° HX COCYAHMCTHIX 9JIeMeH- 
TOB. KslerouHble CTEHKM THX 3/IEMCHTOB aloT HH TCHCHEHYIO OKpacky Cc (plopo- 
TIOWHHOM H COJIAHOM KHCJIOTON UM slyopectupytor B Y.-c). yyax TOMYOOBAaTbIM 
cpetom. IIpu pocte na cpegeTennepa, coxepxamei 2% caxaposn u 0,8—1% 
arapa, CbIpOH Bec OHOrO KaJWIlyca 3a NepHod Z-mecayHOrO pocta JocTuraer 
3—6 r. [louHbI cocTaB NPHMeCHABLMUCHCA CpeAbI CeERYIOUMH: 


KomnoueHT KonuyectsBo, KomnoueHT Kowuuectzo, 
Mr|a MP |JI 

KCI 750 ,0 MrnSO, -4H2O 0,1 
KNOs; 600,0 CuSO,4:5H,O 0,03 
MgSO,-7H2O0 250,0 AlClg 0,03 
NaH2PO,:H20 125;,0) NiCl,-6H,O 0,03 
CaCl,-2H,0 75,0 KJ 0,01 
FeCl3-6H,O 4 Caxaposa 20000 
HsBO3 4 Arap 8000 
ZnSOg - 7H,O 4 


ComepxkaHve cyxoro BellecTBa KosleOeTCA B cpeqHeM B Npesenax 5—6%. 
BuelHuii BUA KYJIbTYpbI KaJWIyYCOB MOPKOBH NpuBeyeH Ha puc. | (pocT B 
TeEMHOTE). 

Ha cBery KaJUIYCbl 3@JIeCHEIOT, UTO CBA3AHO C HAKOMJICHHEM B HUX XTOpodus- 
Ja. [IpeqpapuTevbHble AaHHble NO ONpeeeHHO IPOTOXMOpodHa U xXNOpodu- 
Jia B KaJlJlycax, POCLUIMX B TeMHOTe H Ha cBeTy, NomwyyenHpre M. 1. Buicrposort 
mo Merogxy JIursuHa u Kpacuoscxoro (1°), noKa3aIv, YTO B TKaHAX IPH pocTe 
Ha CBeTY HaKalWIMBaeTCA XJOPOHJIJI C MAKCHMYMOM B OOJlacTH 682 u 725 mu; 
B TKaHAX, POCLIHX B TEMHOTEe, OOHAPYKeHbI JIMMWb CeAbI XNOpODuNNa; B HeKO- 
TOPbIX OOpa3llaX OTMCYCHO MIPHCYTCTBHE HeOOJIbUIOrO KOJIMYECTBA MpOTOXJOpo- 
(busluia C MakKCHMyMOM 633 mp. CileqyeT OTMETHTb, YTO POCT KaJJIYCOB Ha CBeTY 
IIpOTe€Kae€T H€CKOJIbKO M@JVICHHee, YEM B TeMHOTE. 
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Ilyrem MHOroKpaTHEIX MepecaqoK H OTOOpa Xopollo pacTyuMx TKaHel Ha: 
peqax, B KOTOPbIX Caxapo3a OblJla 3aMeHeHa APYrHMM YrvieBOaMu, MbI Mo0-- 
YUMJIM KaJlJIYCbl MOPKOBH, XOpollio pacTyuiHe Ha cpeye Temepa c caxaposo#t 
20 r/n), roKO30H (25 r/1) MAM MaKTOsON (20 r/n). Kak u HCXOMHad TKaHb, OU: 
@ HYKMaHCb JIA pocTa B MoOaBkererepoayKcunHa. PocT KaaycoB mpoxosHa 

TEPMOCTATHOH KOMHaTe MIPH JIKOMHHECIEHTHOM ocBelleHHu (5000—6000 sx)» 
TeyeHve 16 4ac. B CYTKH; OTHOCHTeIbHad BaKHOCTh BOSLYXa COCTAaBIAMA: 
0%; Temmepatypa B AHeBHEIe YacbI OniIa 26°; B HOUHOe Bpema 18°, KouTpoub- 
ble BaPHaHTbl (TEMHOBbIe) POCJIM B TeX KE YCIOBMAX, HO B TEMHOH Kamepe. B kax- 
OM BapHaHTe Opiio 25 Kon6. OnbiTbl NpOBOAMIUCh B CeYIOUIMX BapHaHTax: 


CBpetT TemMuHoTa 
Cpena Tennepa c caxapo3oiH = Cpena Tennepa c caxaposoii 
» » *  -C rOKO30 » » Cc TuHOKO304K 
» » Cc akTO30H » » c maKTo3soH 


FHa puc. 2 qana cbororpadua KaJlycos, pocumx Ha cpelax C pa3svIHUHBIMH yr— 
eBoJaMu (pocT B TeMHOTe). 


Puce. 2. BuewHuli Buy KasJIyCOB MOpKOBH MpH pocTe Ha cpeyax c pas- 
JIMUHBIMH yIvieBoaMH: @ — Cc Caxapo30l, 6 — C rll0KO30H, 6 — C JaKTOSOli 


Tocne pocra B Tevenne 2 Mec. TKaHH (PUKCHpoOBaJIHCb ropsuHM 96% cnupToM,, 
BICYIUMBaIMCb HW MOLBepraJIHCb HUTPOOeH30AbHOMYy OKuCJIeHHIO (1*7°), Anpye- 
Wnat pakUWA, H3BJleKaBlaAcA OUCYJIb*UTOM, pasfleiAacb Jasee Xpo- 
latorpadbuueckH (pacTBoputeib: OyTaHol — 3% ammuak; Oymara Ne 182). 
[1d MpOABJICHHA MATeEH MpHMeHAIM pacTBop 2—4-7uHNTpodenHruzpasuna 

eV atiGl 

Tipu pa3sqeieHuu aibernquok dpakiWuu JIMrHHHAa H3 KaJWJIyCOB, POCIuMX Ha 
A3IMUHBIX YrleBolax, OblIO yCTaHOBJIeHO, YTO BaHHJIMH COCTABJIA OOsbUIYIO 
oo BCel aubderuquolt dpakuun. Jia psyla BapuaHTOB ObIvIO MpoBeleHo: 
aIbHeluiee KOJIMYCCTBEHHOe ONpefeeHHe CofepKaHHA OT ebHBIX aJiblern- 
OB MoCyle UX pa3sfeeHHA Ha OyMare. OWA NATCH MPOBOMHJaCb 96% cnupTom. 
‘OJIMUeCTBO KaKOFO allblerufa onpeesAJIOCb C MOMOLMIbIO KBaplleBOro CeKTPO- 
orometpa C®-4 no o6menpuuatomy merosy ('°). Monyuennpie LaHHble MpHBe- 
eHbI B TaOJ. 1. 
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Pe3yJIbTaTbl OMbITOB NOKasgaJIH, 4UTO KaJJIyCbl MOPKOBH, pacTYU{He B KYJIb-_ 


Type Ha cpeJlaxX C pa3/IMYHbIMM HCTOYHHKaMH YrvieBOAHOrO NMTaHHA, 06pa3 yi0r 
IPH pOCTe B TEMHOTE H Ha CBeTY JIHTHHH, OMSK M0 COCTaBY CBOeH aJiberuqHOU 
(ppakWuH K JMTHMHY WHTAaKTHBIX pacTeHH, H, TaKHM OOpasoM, OOvIaqaioT (pep- 
MeHTHOH CHCTeMOH, MpoAyUHPYIoOuleH PeHOJbHbIe KOJbUa JIMTHHHA U3 YIJIeBO- 
nos. Pocr TKaHeli Ha rllOKO3e, CaxXapo3e, JaKTO3e (a B Apyrux OMbiTax H Ha Ta- 

JlakTo3e) B KauyecTBe eHHCTBEH- 


Tao nana HOrO HCTOUHMKAa YIvieBOAHOrO TIM-— 
TaHHA YKaSbIBaeT Ha MpHCyTCTBHe 
Anprerake 2 uy Eas! ) (BM TKanax cp yUEIay@epren toes 


Yraepor Ycnosua 


n-OKCH- 
Bcpeyze | ocBeluleHHA 
Pen By cupeHe-| BaHH- | 6eH- 
BHIK JIHH 3aJIb- 


nerug | T#AOP re OQ «peBpallleHHH B TKAHAX 
MOPKOBU, KYJIbTHBUpyeMBIX in 


Cymma BpauleHHA TeKCOS. 


Caxapo3a| Temuora | 42,5 |141,8| 39,4 | 223,7 


oe 78,4 | 98,0) 27,4 | 203,8 caer B TeMHOTE, TO, M0-BALH- 
Jlaxtosa ae cee pee ao oo MOMY, CBT, TaK 2K€ KaK H B CuJLy- 
ia : ; “uae JYOWJIbHBIX BellecTB (1%), He 
BJIMAeT Ha OMOCHHTES (PeHOJIbHOFO 
KOJIbIa. OHakKo MmpeAcTaBJIseT HHTepec HeKOTOPOe H3MeHeHHe Ha CBETY Kaue- 
CTBeHHOrO CocTaBa JIMrHHHa. Kak cieqyer u3 TaOl. 1, Ha CBeETY 3HaAYHTEIbHO 
BospacTaeT OIA CHPeHeBOrO aJIbMerua, KOMUYCCTBO XKe N-OKCHOCH3aIbAeru fa 
H3MeCHACTCA MaJIO B pa3JIMUHbIX BapHanTax. Ilo-BuquMoMy, CBeT CMocoOcTByeT 
CHHTesy Ooslee MeTOKCHJMpoBaHHoro viurHunHa. YBemMueHHe CH,;O-rpynn 
B JIMTHHHe ObICTPOpaCTYMErO TONMOJA IPH OOUbIIeEH NPOMOJMKHTEJIbHOCTH HA 
OblI0 oTMeyeHO B padotax JI. H. Moxefixo u B. H. Cepreepolt (?°,?4). 
TloyueHHble HaMH pe3YJIbTAaTHI, ECTECTBEHHO, elle He MOryT PeWIMTb Kpaline 
MHTepecHoro BOMpoca O NYTAX OHOCHHTe3a TBaAWHJIOBbIX HM CHPHHIHJIOBbIx 
atep B wJHrHHHe. MoxHo MpeANO0xKUTb, YTO aJibHelee CpaBHUTeJIbHOe 
H3Y4eHHe apOMaTH4YeCKHX KOMMOHEHTOB JIMTHHHA IPH pocTe H30JIMpOBaHHbIX 
TKaHeH, MOJIYYCHHbIX H3 PaCTCHHH Pa3JIMYHbIX PaCTHTeJbHbIX Ppyln, B KOTOPbIxX 
HaOJOaeTCA 3aKOHOMePHOe OTHOMICHHE M@KAY OTACIbHbIMA KOMIOHEHTAMH, 
MOMOryT BbIACHCHHIO 9TOTO BOMpoca. 


VucrutyT (u3vonornu pacrenult Tlocrymu10 
um. K. A. Tumupssepa 20 VI 1959 
AxkayemuH HayK CCCP 


UMTMPOBAHHAS JIATEPATYPA 
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208 


peryHpYIOuUlM4X B3aHMHbIe Npe-— 
asbe- B s«urepatype MMermoTcaA JlaH- 
vitro,  pa3JIMUHbIX  YIJIeBOXOB © 


(27,18). Tak Kak CHHTe3 PeHOMb- 
I moxo3a | Temuota | 33,6 | 123,0] 33,6 | 190,2 HbIX IIPOH3BOJHbIX JIMTHHHa TIpo-— 


Mokaxann AkagemMuu nayrx CCCP 
1959. Tom 129, 1 


BHOXHMHA 


T. A. FAJIEFOB u pxettctBuTesbubiit user AMH CCCP C. P. MAPJAINEB 


NEPEAMHHHPOBAHHE 8-METHJIACIIAPATHHOBOA 
_ KACJIOTbI B CPE3AX NEYEHW 


B nocequHe rofbl B OecKIeTOuHbIX 9KCTpakTax Clostridium tetanomorphum 
Obl OOHapy2KeH HOBHIN NYTb B MeTAOOMH3ME FIOTAMHHOBOM KHCJIOTHI, KOTOPBIM 
BeleT K OOpasOBaHHIO Me3aKOHOBOH (MeTH/IGyMapoBoH) KucHoTH (1,2). Ito 
mpotecc oOpaTuM, H Mp OMpeeeHHbIX YCIOBHAX MOXKHO HaOsOLaTb OOpaso- 
BaHvwe U3 Me€3aKOHOBOH KHCJIOTbI H aMMMaka JIH6O rloTaMHHOBol (”), s1H60 
®-meTHJlacnaparMHoBoh KucsoTH (°,*). 

MexaHu3M 9THX MpeBpalleHHH HeOCTaTOUHO ACEH, OJHAKO MOXKHO C HeKO- 
TOPbIM OCHOBAHHeM IIpeqnoularatb, YTO MpOHCXOAUT BHYTDUMOeEK Y.1ApHOE TpaHc- 
KapOOKCHJIMPOBaHHe Ha CT@XHH FiOTAMMHOBOH KHCJIOTbI WJIM, UTO KaXKeTCA Me- 
Hee BePOATHbIM, Ha CTaQHM G-KeTOrNOTAaPOBOH KUCJIOTbI, KOTOPOe MpHBOAUT 
K oOOpa3oBaHHio B-MeTHJIacNaparHHOBOH KHCJOTHI: 


COOH 
| CHa 
CH, . 
| CHCOOH 
CH, => | 
| CHNH2 
CHNH» l 
| COOH 
COOH 

L-rm1oTraMHHOBaA L-G-meTuanacnapa- 
KHCJIOTAa PHHOBAaA KHCOTA 


B 9To CBA3H HHTepeCHO OTMeTHTb, YTO B MATOXOHAPHAX NeyeHH MOpCKoM 
CBHHKH HaOMOLalocb MpeBpalleHHe HTaKOHOBOM KHCJIOTbI B Me3aKOHOBYI1O0, 
-KeTOrOTapOBy!O HW IvIKOTaMHHOBY!O KHCJIOTE! (°). 

Mor docraBuid Mepe co6oH 3aqayy H3y4HTb BO3MOXKHOCTb MepeaMHHUpo- 
BaHua B-MeTHslacnaparMHoOBOH KHCJIOTbI B X%XMBOTHBIX TKaHAX. Hamu u3yuasca 
OMOCHHTe3 PKOTAMMHOBOM KHCJIOTHI, a/laHHHa HW IMWMHa H3 COOTBETCTBYIOUAX 
KeTO- HJIM aJlbMeru4o-aHaoroB, a TakxKe 9H3MMaTHYeCKHH CHHTe3 f-MeTHJIac- 
NlapardHoBou KACJOTHI H3 G-KeTO-B-MeTHAHTapHOH (MeTHJIMaBeeBOYKCYCHOH) 
KHCJIOTbI WH allaHWHa WJM PlOTaMMHOBOM KHCJIOTHI. 

6-MeruulacnaparHHoBad KHC/IOoTa CHHTeC3HpOBalacb HaMM NO MeTogy J]aKuHAa 
(°), c HeGO/bUIMM BUOM3MeHeHHeM, H3 STHMOBOrO atpupa alleTHlaMMHOMaJIOHO- 
BOM KHC/OTHI HM 9THOBOrO Xpupa A-GpoMMponHoHoBOH KHCJOTH. Be nowyuen 
D,L-rpeon3omep B-MerHJiactaparHHoBol KUCMOTbI (BO3MOKHO, C HeOOJIbINOH 
mpumecbio D,L-apurpou3omepa), KOTOpbId H MCMOMb30BaJICd HaMH B OHnOMOrH- 
YeCKHX 3KCIMePHMeHTAaX. 

Onpirbl CTaBHJIMCb Co Cpe3aMH MeyeHH OelIbIX KpbIC-CammoB Becom 130—150 r. 
Kaan mpo6a cofepxana 150mrcpe3os B M/15 hoctparHom OypepHom pacrBope, 
pri 732: 

IIpo6a Ne 1 cocrosma TobKO 43 cpe3oB Hu | Ma cbocarHoro OydepHoro pac- 
taopa; K mpode Ne 2 goOasranu 10 wmon D,L-rpeo-B-meranacnaparmHoson 
KHCOTHI; K mpobe Ne 3 JobaBaMd HelTpalu30BaHHbIM pacTBOp G-KeTOruOTa- 
poBod KHCJIOTHI HIM MMpyBaTa B KOJMYeCTBE 20 umo.1; npo6a Ne 4 coxepxkasa Kpo- 
Me Cpe30B MeqeHH pacTBopbl B-MeTuJiacMapTata H KeTOKHCJIOT B YKa3aHHbIX BbILIe 
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6arogapHocTb ZoKTopy!l.A. BapxKepy 3a 
mro6e3HO MNpHcaaHHbli Ham oOpasen aL- 
Tpeo-B-MeTHJ-acnaparHHOBOH KHCJIOTHI.. 


CuHTe3H- 
pyemaa 
AaMHHOKHC- 
I nroTamu- 
HOBaA 


oI poe x KOHIeHTpaluAx; K npo6e Ne 5 6pi- 
ae eS jaa Puy Sh no jo6aBseHo 10 pmom NH,Cl; k 
Ta ake ee npo6e Ne 6 —NH,Ci uw KeroKnc- 
= ee ae mOTbI B YKaS3aHHBIX KOHIeHTpa- 
Se WHaX. OKOHUaTeIbHEIH OObeMé 
« £& ote e Kaxkgol mpo6st 1 mua. Tpo6st aH- 
oats f seeeg) IIIT Ile KyOupoBaiuch 2 4uaca mpu 37°. 
3 on aa PeaklHio OCTaHaBJIHBaIH o6aB— 
§5 senveM 0,1 ma 20% tTpuxmopyK- 
3 tS 3 cycHoH kucuoTH. Berka ynansa- 
= 2 een parallels. JIMCb WeHTpudyrupopanuem. Haz- 
BS me OCaNOUHYIO XKHIKOCTb HCHOb30- 
5 S ra Bald [at aHasusa. Mccneqosa- 
2 8 st b]p | 38 HHe peakKUHH mepeaMHHHpoBaHus 
“= O. 23 oD se MPpOW3BOQHJIOCb MeTOXOM XpoMa- 
BS Z Torpauueckoro aHallH3a aMHHO- 
Se o4 a5 KHCJIOT Ha (HJIbTpOBasIbHON Oy— 
26 SBor os i he ae mare. B KayecrBe pacTBopHTess. 
By Zaat ay HCIOJIb3OBaJICA BOJOHACHILCHHBIM: 
a = CHOW. 
te, ea Rech. q IlarHa o6pas0BaBuIMxca aMH- 
Ss me fe dt adap | HOKHCJIOT — I'JIKOTaMHHOBOH H aJla- 
2.2 3 aa HHHa — HaHOoulee HHTCHCHBHEI B 
3 — mpo6ax, Colepxallux JoHaTop ui 
Se So 2 aklenTop aMuHorpynm (npo6ba 
aa ee igi alc Ba No 4). OqHOBpemeHHO Ha xpoMaTo- 
os as rpaMMe HaOl0JasIocb MOCTOAHHOe: 
oc es ine CHH}KeHHe HHTeCHCHBHOCTH oOKpa- 
eon ea mnie 2 CKH MATHA, COOTBeTCTBYIOULEro: 
Ae a bearer Udelses Gas a-MeTHJIacnapraTy B mpo6e Ne 4 
Pa ee MO CpaBHeHHtO Cc mpobolt Ne 2. 
ae oO) ean eae KowHuecTBeHHoe onpeseleHie 
2 i 6 ook ANoo ietpre-4 TJIOTaMHHOBOH KHCJIOTbI MPOBo- 
=O Zr | coe AUJIOCb IPH MOMOULH MeTO,a SH3H— 
aS MaTHYecKOrOo eKkapOoKCHJIHpoBa- 
a> = a wey HUA alleTQHHSHPOBAHHBIM MOPOUI- 
Me 5: See ie KoM C]. Welchii SR-12 (”). Onpe- 
ze Z Sa arae eleHHe aJlaHHHa MpOBOAHJIH No 
dos MeToyxy Boge, C HeKOTOPbIMH H3- 
Be. aes ead pe MeHeHHAMH (8). 
5° 1-Scs \bipaces cet Raat Onsir c  L-rpeousomepom * 
che Sie CTaBHJICA B YCOBHAX, aHaslorHu- 
= 9 “ \§_~—« HBIX BbILIeCONMCaHHbIM, C TOM JIMUIb. 
5 : x Seco ~ = pasuuueli, yro B mpo6y G6pi0 B3a- 
es be Re ae ‘© «60 TO. Oo L-u30Mepa, T. e. B UBa 
& i z “- ‘pa3a MeHbUle, YeM pallemata. 
3 a oa = B cayuae OMOCHHTe3a TIHWLHHA 
oe Hee vitBlehows Gage eke DL-tpeo-B-mMetusiacnaptata 
aS aa SNS) No So & IPIHOKCallaTa HaTpHA YKa3aHHbIe 
ok 2 2 cyOcrpaTb oOaBiaHcb no 20 
EE 9 x * MMO Ha pooy. OnpiTHpre mpo6ni 
az ee | e888 S88 = coxepxasu mo 200 mr cpesos me- 
za 2S Naat aN 5 yeHH KDPbIC WH pHHTep-cbocdaTubit 
te 
ge : 
= s A. * Tlomb3syemMca culyuaeM BbIpasHrb. 
5 5 * 
fo) 5 
ra 
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‘Oyep pH 8,0. Ipo6a Ne 1 cocroana tombKo us 6ydepHoro pacTBopa H CpesoB 
meyeHH; K mpode Ne 2 noOaBiauu B-mMetumacnaptar; Kk mpo6e Ne 3 — ranokcanaT 
HaTpHA; Mpoba Ne 4 coqepxana B-merunacnaptat u raMoKcamaT. OkonyaTenb- 
HbI OObeEM KaxJol npoOrr paBeH 2 ma. TouuuH onperenauca mo MeTOLY 
Anekcanjzepa (°). 

Kak BHHO 3 TIpHBeMeHHEIX B TAG. | AaHHbIX, ypOBeHb CHHTe3a AMHHOKHC- 
OT Mp AoOaBsenun P-MetuJacnaparvHoBol KUCJIOTHI Obl BCera 34MeTHO BILLIE 
TOro, KOTOPbIi OOecleyHBaJICA yTeM IIpAMOrO aMHHMpoOBaHHA MIM NepeaMHHH- 
POBaHHA KeETOKHCJOT 3a CueT CyOCTpaTOB, HMeBIUMXCA B Cpesax meyeHH. OnpitT 
 L-rpeowsomepom Ja ofMHaKoBbIli pesyibTaT 10 cpaBnenmo c D,L-Tpeouso- 
MepoM. YuutTbiBpas, uro L-rpeou3omep Opavica B KOHLeHTpallHH, B IBa pasa MeHb- 
eli 10 CpaBHeHHIO C PalleMaTOM, MOXKHO CUHTATb, YTO MepeaMHHUPOBaHHI0 B 
STHX YCIOBHAX, KaK HM CJleOBaJIO OKHaTb, NokBepraerca L-rTpeowsomep. 

HsyuenHe Ovocuutesa B-meruiacnapTaTa u3 MeTHJOKCaslallerata (CHHTe3 
KoTOoporo 6yAeT ONvcaH B ClellMaIbHOM CooOleHHH), rmoTaMaTa M aslaHuHa 
NPOBOAMJIOCh B YCOBHAX, A@HAJIOPHYHbIX ONMCAaHHbIM Bbiue. MerusioKcasaletaT 
RoOaBJAJICA B COOTBETCTBYIONMe MpoOp B KoMYecTBe 30 uMon. B aTHXx oMmbiTax 
B KaueCTBe PaCTBOPHTeIA PH XpoMaTorpaPuyecKoM pa3eseHHH AaMHHOKHCAOT 
Ha OyMare HCNOMb30BaaCb CMeCb: H-OyTaHOJI, MYpaBbuHad KHCJIOTa H Boda 
{60 : 20: 8). 

Jlaxe B mpoOax C OMHHM MeTHJOKCaJlalleTaTOM OOHAPYXHBaJIOCh MATHO, 
COOTBeTCTBYylollee Ha XpoMaTorpaMMe f-meTHJIacnaparMHoBow KucoTe. Mutex- 
CMBHOCTb OKPaCKH YCHJIMBaJlaCb, CCIM KpOMe KeTOaHaJICra ObIM oOaBJeHbI 
aMHHOKHCJIoTH. YuacToK OyMarH, Ha HeMpoOABJeHHOM XpOMaTOrpaMMe, COOT- 
BeTCTBYIOU[HH MOOKeHHIO CBHAeTeA (CHHTC3HPOBAHHOFO 3H3HMATHYCCKHM Me- 
TOAOM B-MeTHJIactapTata) SJIOMPOBAaJICA HM pH NOBTOPHOM XpoMmaTorpadu poBaHHA 
HCHTHPHUMPOBaJICA C CHHTeTHYeCKHM B-MeTHJacnapTaToM. B Hallux oMmbiTax 
Nobapienue NH,Cl B mpo6e c MeTuoKcaJlalleTaTOM He YBeHYHBaIO OOpa3soBa- 
Hue B-MeTHJIacnaprata. 

CreqopaTesIbHO, Hapsady c B-MeTHacnapTasHoH peakuuei (*) cyulecTByeT 
Take NYTb pactaqa W cHHTe3a B-MeTHJIacnapTaTa — 4epe3 peaKI[HiO MepeaMH- 
HM POBaHHaA. 

TaKHM o6pa30M, HaMH lloKa3aHO, 4TO B Cpe3aX MeyeHH aKTHBHO MIpoTeKaeT 
o6paTuMad peakiiua mepeamMHHupoBanHa a-L-rpeo-B-merumacnaparHHoOBOH KHC- 
JIOTHI. 


VuctutyT 6HolorMuecKoH H Me€JMWHHCKOH XHMAH IloctynHa0 
AkajJleMHH Me@QMI[HHCKHX HayK CCCP 14 VII 1959 
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BHOXHMH# 


P. WH. CAJIFAHHK, T. 11. ATEJIb u A. H. MOCOJIOB 


HMHAKTHBALUA BAPYCA TPHTINA HYKJIEASAMH 
HW BOCCTAHOBJIEHHE HH®EKILHO3HbIX CBOMCTB EFO 
C MOMOLM[bIO HYKJIEMHOBbIX KHCJIOT 


(ITpedcmaeaexno axademuxom H. JI. Knynanuem 19 VI 1959) 


B pesyibTaTe HCCeloBaHHH MocIeqHHX JI€ET BbIACHH/aCb BeRyllad POub 
HYKJICHHOBBIX KHCJIOT B MpOABJICEHHH HH(EKUMOSHBIX CBOMCTB BupycoB (37%). 
Tak, B H3BeCTHBIX ombITax Tupepa u LU pamma (') pasBuTHe MOJIHOWeHHOrO BUpy- 
Ca Ta6auHOH MO3aHKH B JIMCTbAX TaOaKa BbI3bIBaJIOCb BBEAECHHEM B JIHCTbA OHO 
TOJIbKO OUMWeCHHOH pHOoHyKJeHHOBOH KuCcoTH (PHK), BbiqeteHHOM U3 3TOTO 
Bupyca. AHasOrMuHble B MPHHWHNe WaHHble ObwIH NOJMYYeHbI B OTHOWeHHH BH- 
pycos mMowMomuemuta (*) 4 MeHHHTuTa (°). 

Pa6oramu Siiga uv Tleppu (%) noKa3ano, uTo NameHHe HHeKIMO3HbIX CBOHCTB. 
Bupyca rpHnna B HeMOJHOWUeCHHBIX (POPMaX eFO CBA3AHO CO 3HaYHTeJIbHbIM CHH- 
2KeHHeM cosepxKaHua PHK B coctaBe Bupyca. CyuecTBeHHbIH MHTepec mpel- 
CTaBJIA€T BO3MOXKHOCTh AKTHBHOFO BO3SAeCHCTBHA Ha HYKJICHHOBbI€ KHCJIOTbI BH~ 
PycoB c Webio NOLaBeHHA CMocoOHOCTH NocelHHX K pa3MHOxeHHIO. Mccie- 
oBaHusamu Jle Kaepk (’) ycraHoBeHo, 4TO pHOoHyKwiea3a (PHK-asa) TopMo3suT 
pa3MHOKeHHe BUPYyca rpHiina B TKaHeBbIX KYJIbTypax H B KYPHHbIX 9MOPHOHAX. 
ABTOp CuHTaeT, UTO MPH 9TOM BUPYC HHAKTHBUPyeTCA B pPesyJIbTaTe MpoABJe- 
Hua PHK-a30H cneuMdpuyeckoro depMeHTaTHBHOrO elicTBHA — JenoJIMMepH- 
3auHuH BupycHoh PHK. IIpopegenupie Hamu onbiTb! MoKa3aiu, yro PHK-a3a u 
esokcupHoOonyksea3a (JIHK-a3a) cnoco6Hbl HHaKTHBUpOBaTb BUpyc Trpunna 
in vitro. Mbl ycTraHoBHJIM TakKxKe, YO HHPEKUMO3HOCTb HHAKTHBHPOBaHHO"O HY- 
KJlea3aMH BHpyCa MOXeT ObITb BOCCTAHOBJIeHa MoOaBJIEHHeEM HYKJICHHOBBIX. 
KHCJIOT K cpefe, B KOTOpOH MHKyONpyeTcA Tako BUpyc. 

B HauimMx OMbiTaxX OblJl HCNOb30BaH WiTaMM PR-8 Bupyca rpunna tuna A, 
ajlanTHpOBaHHbI K MbILaM WH KYPHHbIM 9MOpHOHaM. Mudekuuosubie CBOUCTBa: 
BUpyCa HCMbITHIBAIMCh MYTCM 3apaxKeHHA TWIaBHbIM OOPa30M KYPHHbIX IMOPHO- 
HOB, a B YaCTH OMbITOB — MprileH. Kypuupie 10—11-qHeBubIe sMOpuoHH HHGU- 
IMpoBald MWYTeM BBeACHHA BUPYCHOFO MaTepHala B aJlIaHTOMCHY!0 MoJIOCTb. 
Bupycubl MaTepHas (alaHTOHCHaA *%KHZKOCTS) Opann B2—4 moceqoBaTesb-- 
HbIX PaSBeeCHHAX, OTJHYAIOMMXCA Ha NOPANOK ApPyr oT Apyra. Takasa moctTanos- 
Ka OMbITOB S3HAYHTEIbHO OOJIerdala BLIABJICHHe FpaHHUb! 9pdpeKTHBHOCTH u3y4ae- 
MBIX BeUe€CTB B OTHOWeHHM BUpyca. B Kaxpli 2MOPHOH BBOAWAH MpesRapH- 
T@IbHO HHKYOHPOBaHHy!o CMeCcb 43 0,1 MJ BHpyCHOrO MaTepHasia B HYKHOM 
pasBezenun u 0,1 mi pacrBopa depmenta (10 mr/ma)B 0,3 docdatnom 6ycdepe- 
pH 7,3. B KoHTpoOJbHBIX OMbITaX pacTBOp (tbepMeHTa 3aMeCHAH TAKUM Ke KOJIH- 
yecTBom (pocdaTHoro 6ydepa. B onpirax c RoOapsenuem JIHK o6bem BBogumoli 
B SMOPHOH 2KHAKOCTH YBeMYMBaICA No 0,5 Ma, Tak Kak K 0,2 Ma cMecu BUpyca 
c depMeHToM o6aBiaM 5 Mr JTHK B 0,3 Ma QucTHNMpoBaHHoH Bom. B anauo- 
THYHBIX OMbITaX Cc RoOaBsenHem PHK nocieqHaa BBOAMAach B Jose 10 mr Ha 
omOpuon. Uepes 48 yac. mocue 3apaxkeHuA Ala BCKPLIBAJIH M THTP BUPyca B HX 
aJIAHTOHCHOH %KUAKOCTH OlpefeAH MO peakuHH TemarrmoTuHanun (PIA). 
Mpiulei sapaxkaJIM MHTPaHa3aJbHO Nok erKHM SPuPHbIM HapKosom. Jas onbI- 
TOB HCIOJIb3O0BaJIH Mpenapathl KpucTauyeckoH PHK-a3pi uv ounmjenHow JIHK- 
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a3bl KaK MpOJaKHble, Tak H MOJYYeHHbIe aBTOpaMH oO MeToguKam (8,°); PHK 
MpHMeHAach Mpofaxkuad, a THK Biers u3 306upix Kees Tena (1°), 

Hs Wanubix, mpefctrapenubix Ha Ta61. 1, Bano, uTO IIpH ONpeleeHHbIx 
COOTHOWeHHAX dbepMenTa HW Bupyca Kak J[HK-a3a, tak PHK-asa noygapaswr 
cnocoOHOcTb BHpyca rpunna K pasMHoxennio. TIpH unkyOauun c DJHK-a30li 


Ta6auuna 1 


Bananve JHK-asnt u PHK-asbi a cnoco6HocTh Bupyca rpunna xk Pa3MHOKeHHIO 
(QMTeMbHOCTh HHKYOanHH 60 Muu.) 


c Turp PIA npu pas- = Tutp PIA nmpu pas- 
‘ ¢ JUUYHOM pasBeqeHuH : JIMYHOM pasReqeHHH 
c YcnoBHua BUpyca | Ycanosun Deoves e 
4 onbita —————— 2 onbita 
4 10- | 10a Cae | 10-8 4 A Gael dO | 107? | 107° 
OnuTt Ne6 4 | Bupyc + JIHK- 1:512 ae ae 
: ' fe a3a + JIMMOHHO- 1:542 | 1:542 | 4: 
{ | Koutpoap 1:542 | 1:512 | 1:512 KuCcIbI HaTpHA 4:512 | 1:542 | 1:512 
1:512 | 1:1024) 1:512) 114024 
PS P20 | A542) 2542) js 
4:512 Ont NQ 
2 | Bupye + JHK-asa 4:512 0 0 1 | Koutpomb 4:512| 1:512 | 1:512 
4:512 0 0 4:512) 1:512 | 4:542 
f2542, 0 0 43592| deb12) | 4e512 
4512) 15125 4e502) 
3 | Bupyc + npoKku- 4:542 | 1:542 | 1:512 
nayeHHas JLHK- 4:2024] 1:512 | 1:512 2 | Bupye + PHK-asa_ |} 1:542) 1:512 0 
asa 4:512 | 4:542 | 1:512) NR aay) 0 
4:542 | 1:1024 1:542] 1:512 0 
13542) 42542; 0 


Ipumeuanne. B tra6a. 1—3 KontTponem cayxua Bupye + docharupiii 6yep. 


B TeveHHe Yaca BHPYC TepAeT CNOCOOHOCTL K Pa3MHOMKeHHIO B pasBeqenuax 10-7 
uv 1078, oqHako mpu Oovlee BbICOKOi KOHWeHTpauuH Bupyca (1C~%) JLHK-a3a, 
BUMMO, He HHAKTHBMpyeT BCeX BHpycHbIX yacTHu. AHaNoruuuble Coob6paxe- 
HHA MOryT ObITb BbICKa3aHbI B OTHOWeHHH JeicTBHA PHK a3p. Jlexatypauua 
JIHK-aspr (Harpepanue pacTsopa depmeuta mpu 100° B revenue 15 Muu.) JMK- 
Budupyer ee SepMeHTATHBHY!O AKTHBHOCTb H CMOCOOHOCTh HHAKTHBUPOBaTb 
Bupyc rpunna. Takoe xe JeHCTBHe OKa3bIBaeT WoOaB/leHHe K CMeCH (bepMeHTa 
M Bupyca HHrHOuTOpa JLHK-a3bi — suMOHHOKHCJIOrO HaTpHA (KOHeYHaA KOH- 
weHtTpauna 0,75 /—B 3TOM KOHIeHTPallHH B HalWHX YCJIOBHAX OMbITa JIMMOH- 
HOKHCJIbIM HaTpHH HavOovlee NOHO TOPMO3H/I akTHBHOCTb JIHK-as3pl); maqenue 
akTuBuocTH JLHK-a3bl onpeleiasiocb BHCKO3HMeTpHuecKkH (°). 

Ham ombiTbl NoKa3aJid, YTO BApyc rpunna, yTpaTHBLUIMH Nox WevicTBvem 
HyKwlea3 CBOHCTBO Pa3MHO?KaTbCA B KYPHHbIX 2MOPHOHAX, TepAeT TakxKe CHO- 
CO6HOCTh MH(HUMPOBaTb MbILUeH. 

Jlanuble, MpefcTaBJieHHble B TaOJI. 2, CBHATEIbCTBYIOT O TOM, YTO C YJWIH- 
HeHHeM BPeMeHH HHKYOalluu PepMeHToB Cc BUpycom in vitro HHaKTHBHpyroulee 
NeicTsve HYK/ae3 NoBbilaeTca. Tak, B TeyeHue | vaca HHKYOallMH BHPyC HuH- 
aktTuBupyerca J[HK-a30li TombKO B KOHWeHTpaliuy 10~°, a 3a 2 ywaca —10°? 4 
10-4 (onnir Ne 18).97TH pesyibTaTb! AaloT OCHOBaHHA NOJlaraTb, UTO HHAKTHBALMA 
BUpyca OCyllecTBIAeTCA yxKe in vitro, XOTA He HCKIOUAaIOT JelictBAA PepMeH- 
TOB H Ha pa3MHOKaloulvlica BHpyc Nocwe BBeeHHA MHKYyOaTa B 2MOPHOH. 

B ta61. 3 MpHBeLeHbI Pe3y/IbTAaTbI OMBITOB, YKa3bIBAaIOULMe Ha BO3MOXKHOCTb 
peaKTHBallMM BUpyca Mocwe LelicrBuA HyKsea3 NYTeM BBeLeHHA B MHKyOallMoH- 
Hy!0 Cpeqy HYKeHHOBEIX KHCIOT. Ilocme ofHOUAaCOBON HuKyOallaH C AIIK-ason 
BHpyc B NIpHBeJeHHOM OMbITe MHaKTUBUpyerca B pasBefenuH 10° u 107°. Ho- 
6aBlleHue mocae aTtoro JIHK B cmecb cbepMeHTa 4 BUpyca HM HHKyOallHA B TeYe- 
HHe elle OMHOFO 4aCa BHISbIBAIOT BOCCTAHOBJeHHe AKTHBHOCTH BUPyCa B pasBese- 
Huu 1074 (onprr Ne 20); to6apmenue JLHK ognospemenno c LHK-a30h okasbiBaer 
olpefemennoe salliuTHoe Welicteue. MudpeKkuno3HocTh BUpyCca, HHaKTHBUPOBaH- 
Horo PHK-asoi#, BoccTaHaBluBaeTca oOaBieHHem PHK 8B uHkyOallMoHHyl0 
cpeny. [Ip ofHoBpeMeHHOM AoOaBJIeHHH K BUpycy PHK-as3p uv PHK nocaequaa 
Take Kak ObI 3allluulaeT BUpyc OT AelictBua cbepmenta (onpit Ne 19). 


IIpenctapaaet cyuleCTBeHHbId HHTepec TO, TO oOaBleHHe HYKJIeHHOBbIX 
KHCJIOT H@ TOJIbKO BOCCTAHaBJIMBalO AKTHBHOCTb BUPyCa, HO H MOBBIMAaIO YCTOH- 
YHBOCTb eFo K MOBpexksaloljuM (akTopam HHOoTO posa. Kak BuHO M3 AaHHbIX, 


mpeycraBleHHbIxX B Tal. 3 (onbir Ne 20), B KOHTPOJIbHOM mpobe BHpyc 
mocuie 2-yacopoH HHKyOa- 


Ta6Onmuua 2 WHuH pH 37° HeaKTHBeH, a 
B mpo6e, KoTOpad BOCCTa- 
Bauanne JJIMTebHOCTH HHKYOaWHH Bupyca rpunna HaBIUBAlach oOaBseHHeM 


ero a3MHO2KCHHIO 
c HYKwea3aMH Ha CMOcOOHOCTb ero K p THK, a. coxpaHsul ee 


HOCTb Pa3MHOKATLCA HU IOC- 


a 

as Turp PPA npu pa3saH“4HOM pas- ule 3TOrO cpoKa HHKyOallHH. 
os BORE Oy BA CnelyeT OTMeTHTb, YTO BH- 
}  Yenopus onura | & pyc rpunna mocste 2-yacoBoli 
: ES - chaccelacca{e  “HKyGalluH Tepa croco6- 
3 Be] 10° | tore) foe ysom 10°" HOCTb pa3MHOxKaTbCA JaseKo 
He BO BCeX ONbITaX, a TOJIb- 
Onut N if KO Tora, KOrga UCMO1b30- 
1 | Koutpoas 60 1:512) 1:512) 0 BaJICH ITaMM, JWIHTeJIbHO 
teial teia| 9) «0: XPAHMBIIHHCcA Ges Maccupo- 
1:64 | 1:64/0 Banna. OmHaKO HMeCHHO B 
2| Bupyc + HHK-asa | 20 4:512| 1:512) 0 9THX OMbITaX YeTKO BbICTYy- 
ital tse] «Malo. 3allluTHOe lelicTBue 
1:512}4:3 | 0 yo6aBJIeHHA HYKJICHHOBBIX 

3 | To xe 60 1:512] 0 |0 KHCJIOT. 
Serle Ilpupenenupie WaHubie 
0 | 0 10 cBumeTeIbCTBYIOT OO HHaK- 
Oimee ee THBHpYIollleM JeHCTBHH HYK- 
1 | Koxnrpoas 60 1:1024) 1:2048 jleaz Ha Bupyc rpumna. To- 
ele eS) Ka, OHaKO, HeT HocTaTou- 
HbIX OCHOBaHHH JIA TOrO 
Aer eo pas a ta ele Sieh YTOObI YTBEPKaTb, YTO ITO 
13826 | 13512 qelicTBHe CBA3aHO C (pepMeH- 
alurabes zn : i TaTHBHOH Jeno/MMepHsallu- 
0 0 eH HYKJICHHOBbIX KHCJIOT B 
0 0 coctaBe Bupyca. Jia Toro 
Onn sued YTOObI CAeaTb TaKOH BbIBOL, 
{ | Koutpow 60 | 1:1024) 4:1024) 4:1024 HeOOXOQHMO HCc/eqOBaTb Ha 
FECT femora rr OUHILCHHOM KOHWLCHTPHpo- 
2| To xe 120 | 4:1024] 1:1024| 4:1024 Se Eero Gaeta 
4:4024] 4:1024) 4:4024 MCHCHHA B COJeCPKaHHH BH- 
— | 451024) 1:1024 PYCHBIX HYKJICHHOBbIX KHC- 
3 | Bupyc+ QHK-asa_ | 60 | 1:4024/ 1:1024] 0 JOT, Mpowcxo_amuHe nol 
rere tar at etal qelicTBHeM HYyKslea3, HaKon- 
lee jon an r JleHHe MpH 3TOM KHCAOTO- 


0 0 PaCTBOPHMBIX IIpOLYKTOB 
= e pacniaqa HYKJICHHOBbIX KHC- 
JOT H T. 1. Takoro poga 
HCCJI€QOBAHHA NPOBOAATCA B HacTOAee Bpema. Jlo Tex Mop, NoKa TakHe JaHHEIe 
He OyyT NOJY4EHEI, ROMYCTHMbI BIOJIHE H HHbIC M€XaHH3MbI HHAaKTHBHPYrOULero 
eHCTBUA HYKs1eas. BO3MOxKHO, YTO pH 9TOM HMEET MECTO OTHOCHTEbHO HeCHellH- 
u4ecKoe CBASbIBAHHe BUpyca (epMeHTOM C O6pasoBaHHeM KOMIWIeKCa, B KOTOPOM 
aKTHBHOCTb Bupyca OJIOKHpOBaHa.PesybTaTbl MoCeHUX HcCMeqOBaHHi XHMHUe- 
ckoro CocTaBa BHpyca rpHnma NoKa3au, To KouMuecTBOo PHK B Hem coctaB- 
aseT 0,86%, a THK — ue Gonee 0,02%; Siiga cauraer, uTo JTHK moxer ue 
HIpaTb CYUCCTBEHHOH POM B OMONOrHH Bupyca (4). B cBa3H C STHMH JaHHbIMU 
HCCI€HOBAHHE M€XaHH3Ma MHAaKTHBMpyloulero Nelicraua J[HK-asni nwa Bupyc 
rpunna mpHoOperaer oco6pii unTepec. 
OnbiThl No peakTHBallHH BHpyca rpHMna C MoMOUIbIO HYKJICHHOBBIX KHCJIOT 
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0 
1:256 


TaGaunna 3 


BoccraHopjeHHe HH®eKUHOHHBIX CBOHCTB BHpPyca puna Cc NOMOMLbIO HYKJIeMHOBbIX 
KHCJIOT Nocwe ReHcTBHA HyKJeas 


é Turp PIA np & Tutp PrA npu { 
Os | pasmMuHOM paspe- on Pa3JIHUHOM pa3sBe- 
6 ae JeHHH BUpyca |r bats WeHun Bupyca 
e YcNOBHA ONITOB AS e Ycnopux onbita 158 
Ecuaee Se &>,: 
é ESE] 10--| 10-4] 10-* 2 Se St 10 eredO* | ete 
s =e Z Has 
5 Fectea aes 60 tee as ae 
asa 4:4024 1:32 
Onut Ne 20 141024. — 0 
1 |Koutpoab 60 4:542 ) 1:1024 0 
4:512 | 131024 0 OnuT N 19 
431024) 1:1024 0 
- 4 | Konrposmb 60. 4:1024| 1:1024 
21To xe 420 0 0 0 4:1024] 1:1024 
0 0 0 4:1024] 1:1024 
0 0 
2 | Bupyc + PHK-asa| 60 1:256 0 
3 |Bupyc + JIHK-asa| 60 | 1:1024} 0 0 41:256 | 1:46 
1:1024 0 0 
es 0 — {8 | Bupye + 420* 1:1024] 1:1024 
+PHK-a3a + PHK 1:1024] 1:1024 
4 bef Se ae 120* | 1:1024] 1:1024] 0 4:1024) 4:512 
-asa + C 131024) 1:1024 
4:1024] 1:1024 in 4 | Bupyec + 60 4:4024] 1:41024 
+PHK-a3a + PHK 4:1024| 1:1024 
4:1024| 1:512 


* Tlepppie 60 muy. Bupyc + PHK-a3a unu JIHK-a3a, u eme 60 mun. to xe-+PHK uan 
JIHK, coorsetcrseHHo. / 
HEJIb3A elle PaCCMaTPHBaTb KaK CBHACTEIbCTBO BOCCTAHABJIHBAaIOWlero LeHCTBUA 
CoOCTBEHHO MOJIMMe€pHbIX HYKJICHHOBBIX KHCJIOT; BIOJIH€ BOSMOXKHO, YTO a0:pPeKT 
CBA3aH C JeHCTBHeM (epMeHTATHBHBIX THAPOMH3aTOB UX. ITO MmpescTaBsAeTcA 
BePOATHBIM, TaK KaK HYKJICHHOBaA KHCJIOTa BBOAHTCA B CMeCb BUpyca C PepMeH- 
TOM, B KOTOPOH MoCieqHHH COxpaHseT cCBOKO aKTHBHOCTb. IlomHocTbio 
(Ha 100%) 3aTopMosuTb JelicTBHe HYKJIea3 Mepel AoOaBNeHHeM HYKJICHHOBBIX 
KHCJIOT K CMe€CH BHpyca Cc depMeHTOM C MOMOMIbIO HCMbITAHHbIX HaMH UHTHOH- 
TOPOB He yjlaBasiocb. IIpH oOaBeHHH HYKJICHHOBOH KHCJIOTbI K CMeCH yKe 
MHaKTHBHPOBaHHOrO BHUPyca C (PepMeHTOM OOPa3yIOTCA B OOJIINIOM KOJINYECTBE 
NpOAYKThI ee FHAPoOH3a — MOHO- H oHrOHYKNeoTHAb. MoxHo JonycTuTh, 
4TO OHH H ABJIAIOTCA MaTepHaJiOM Ish pecHHTesa BUupyca. HewaBHo paboTtamu 
Kopu6epra c corp. (?*) 6pwio NoKa3aHO, 4TO np cuHTese JLHK c nomowtbto Mo- 
AUMepa3bl H3 MOHOHYKJIeOTHAOB HYKJICOTHAHBIN cocTaB oOpa3yiomjelica HK 
ompefeiaetca cocTaBoM mpucyTcTByroureH B cpeqe JIHK-«3aTpaBKku», 6e3 KO- 
TOpoH CHHTe3 BOOOULe He HeT. Bo3MOXKHO, YTO COXPaHHBWIaACA euje Nocse Aeli- 
CTBHA HYKJea3 BUPYCHaA HYKJICHHOBaA KHCJOTa CJIYKUT TAKOFO pola «3aTpaB- 
Kol». OWHaKO M€XaHH3M PeaKTHBallWH MOET ObITb H COBCEM HHBIM; eCJIM JoONy- 
CTHTb, 4TO AKTHBHOCTb BUpyca OJIOKHpyeTcA 3a cueT OOpa3s0BaHHA KOMIIeKCa 
c depMeHTOM, TO BBeJeHHad MOJIMMepHad HYKJICHHOBaA KHCJIOTa MOMKET KOHKY- 
PHpoBaTb 3a PepMeHT C BHPYCOM, BICBOOOK Aad NOcMeAHHH H3 Komnuiekca. Hamu 
MpOBOAATCA HCCIEOBaHHA MO BbIACHeEHHIO Me€XaHH3Ma HHaKTHBalluH Bupyca 
rpunma HyKea3aMH HW peaKTHBHpyloulero JeHCTBHA HYKJICHHOBbIX KUHCJIOT. 
MucTuTyT WHTONOrHH WH reHeTHKH Tlocrynusio 
AxkayemuH Hayk CCCP Cu6upckoro oTqeieHua 18 VI 1959 


MucrutyT HH@eCKUHOHHEIX OoesHer 
AxkayleMHH M@QHUHHCKHX HayK CCCP 
IWHTMPOBAHHAS JIMNTEPATYPA 
tAGierer, G. Schramm, Nature, 177, 702 (1956). 7? H) Fraenk e'l- 
Conrat,J. Am. Chem Soc’, 78, 882.(1956);. ® A.D. Herehey, M.Chase, J: 
Gen. Physiol., 36, 39(1952). 4 E.L. Rothstein, J.S.Colter,L. A. Manton, 
FederatseProe,s (1728159) (1958). °.J.°S. Colter, HH, Bird, B.A. Bt o wn, 
Nature, 179, 859 (1957). °®G.L. Ada, B.T. Perry, Nature, 175, 209 (1955). 
7J. Le Clerc, Nature, 177, 578 (1956). ® 7. Hoptpon, M. Kyuuru, P. Xep- 
puortt, Kpucranaueckue depmentn, WJ1, M., 1950, crp. 270. ° MoMuc Galratayeears 
Gen. Physiol.,, 29, 123 (1946). 1° J. M. Gulland, D.O. Jordan, C. Jen shiiWers= 
dall, J. Chem. Soc., 1129 (1947). ™ Ibx. 9a, Npupoza supycos, MI, M., 1958, 
crp. 114. @J.R. Lehman, S. B. Zimmermanet al., Pros. Nat. Acad. Sci. 


U.S. A., 44, 1191 (1958). 
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BOT AHHKA 


®. X. BAXTEEB 


OTKPbITHE{ HORDEUM LAGUNCULIFORME® BACHT. 
HA TEPPHTOPHH TYPKMEHCKOM CCP 


(ITpedcmasacno akademuxom H. B.Ql[uyuxom 14 VII 1959) 


Panee (°,°,°) MHo1o 6bIIO OMYOHKOBaHO CoOOuLeHHe 06 OTKPbITHH HCKOMaeMoH 
copMbl KyIbTypHoro syMeua Hordeum lagunculiforme m. IlocmeqHuu, kak 
M O%KUMaslOCb, BbI3Ba/I OOJIbIIOH HHTepec B CBA3H C BbIACHeHHeM PAa Hay4HbIx 
BOMPOCOB, KaCarollHXCA MPOHCXOKMeHHA HM CHJOreHHH KYJIbTYPHbIX BHOB 
sumens (°). [Ipoqomxaa uccsleqoBaHHA MO YNOMAHYTHIM TpoOJIemMaM, A MocTaBHl 
mepel coOok 3aqayy oOcleqOBaTb eCTECTBEHHbIeC PHTOMCHOSHI, Pe BCTPeyaroTcAa 
qukue Bub posa Hordeum L., uMetoulwe HanOovlee OJIM3KOe OTHOLICHHE K BO3- 
HHKHOBCHHIO BO3AeIbIBAeMbIX AUMeHeH. K TaKHM HKOpaCTYLUMM AYMeHAM MHO- 
re uccleqoBaTeiu oTHocaT Hordeum spontaneum C. Koch. u H. agriocrithon 
E. Aberg. (1,2,°,1°712,1°-19), Kak u3BecTHO, B Mpefemax Halls CTpaHbl, Aa HMeHHO 
B 3akaBKasbe, TypkmMenckolH CCP, TaqxnKcxou CCP u Y36excohH CCP, u3 Ha- 
3BaHHbIX JBYX HHTepecyfoujux Hac BuZoB Hordeum pacnpoctrpaHeo sMub H. 
spontaneum (1%), torga Kak @opMbl, Ha3bIBaemble OGeprom H. agriocrithon, 
B @CTCCTBCHHbIX I[eHO3aX Y HaC HE BCTpeuaJIHCb, K TOMY Ke H BOOOULE NPOHCXOxK- 
WeHve U CYyULeCTBOBaHHe HX CaMUX B IIpHpode TpeOyer Gosee OCHOBATE/IbHbIX 
uccleqoBaHHu (*). 

OOAYMbIBad pa3JIMUHble BAPHAaHTh! OOCeLOBaHHA TeppHTOPHA, OXBaTbIBaeMbIX 
apeaJioM pacipoctpaHeuu a H. spontaneum B mpegemtax CCCP, a, npexye Bcero, 
XOT@ YCTaHOBUTb Ha/lM4yHe (hakTOB CNOHTAHHOH THOpHAu3alWH Kak MexK]y 
oco6amuH camoro H. spontaneum, Tak M, B oCOOeHHOCTH, MexXAY MocueqHHM 
M KYJIbTYPHbIMH (POPMaMH AUMeHA, HM@IOWLMMH HapAy Cc ABYPAAHbIMA A wWecTH- 
PANHbIe KOJIOCbA; KpOMe TOPO, A PpaCCYHTHIBal MPeANPHHATh TULaTeIbHbIe 
NOHCKH LIeCTHPAAHBIX MKOpacTyW{HxX JIOMKOKONOCHIX dopm Tana Hordeum 
agriocrithon, KoToppre Ao cux mop Ha Teppuropuu CCCP uHukem He Opi 
oGHapyxennl. | @ 

Ilo uccmeqosanuaM B. B. Hukurtuna (14), Hordeum spontaneum B Typkme- 
HHH Mpowspacraer NO CKIOHAaM MpedropH WH NO AOMMHaM peK, 4acTO OOpa3ya 
rycrble CMIOWAbIe 3apociH. On BCTpeyaeTca H KaK COPHAK 3@PHOBBIX KYyJbTYP 
Ha OorapHbixX HW MOJIMBHBIX 3eMIAX Ha MOAPTOPHOH paBHHHe MpukKomergqarcKHx 
palouos B TeyxKexcKom oa3uce 4 B Mappiiickou 062. Oco6eHHO yacTo H B 6oJIb- 
W0M KoMY¥ecTBe H. spontaneum Kak CopHoe pacTresve pacnpocrpaneH Ha 10r0- 
BocToKe H tore TypkmencKkoi CCP. :@ 4 

Sylecb B TeYeHHe CBOerO ABYXHEeAeIbHOFO MpeObIBaHHA M03qHeli BecHoH 1958 r., 
yacTbiO B COMpoBoxKAeHHu uw Cc noMoubIO B. B. Hukuruua, uacroto — osu, 
aA MOCeTHJI HEKOTOPble MeCTHOCTH B omMHaX pp. Kenbre-Unuap, Dupw3unHKa 
uv Kyuika. Bewody B Ha3BaHHbIX reorpaduyecKux paiionax MHOIO OblwIM obcule- 
NOBaHbI OOWMpHble ecrecTBeHHbIe 3apociH H. spontaneum, HepeqKo rpaHH4us- 
uve C NOCe€BaMH KYJIbTYPHOFO AUMeHA, H COOpaHbl repOapubie oOpasllbl H CemMeHa. 
TombKo B JoumMHe p. Kenbre-Unnap, B 2—3 km tomuHee noc. Kamtuuunckoro, 
BMecte C B. B. HaknTuubim MblI HallJIM HECKOJIbKO KOJIOCbeB AYMCHA, KOTOPBIe 
Kak OYTO COOTBETCTBOBAJIN WeIAM Hallux HCCIeqoBaHUH (puc. 1). Oau xopouto 
BbIJeAIMCb TEM, YTO [Ba W3 HX, XOTA M ABJIAMCb TAKMMM 2Ke JBYPANHbIMH, 
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‘ak My H. spontaneum, no ormuuasuch oT TaKOBBIX 6omee MWIOTHBIM HM COOT- 
€TCTBCHHO Oovlee LIMPOKHM KOOCOM MH PesKO 3a0CTpeHHbIMH BepxXyuIKaMH 6o- 
-OBBIX HEMJIONYUMX KOJIOCKOB; YeTbIPe OCTAJIbHbIX KOJOCA ObLIH WeCTHPALHBIMH, 
(0 ABHO pa3JIMuaJIHCb 10 Wine octet. B JeHb COopa marepuauia (11 V) Halinqen- 
[BIC HAMH 2KCJITO-3CCHOBATHIC KOJOCbA HM@JIM XOPOMIO BbINOMHECHHbIC 3€PHOBKH 
| COCTOAHHH BOCKOBOH cielocTH, 

Ilo Bosspamjenuu us Typkmenunu B Jlenuurpay a foro ne ume BDe€MeHH 
[PHHATCA 38a OOpadoTKy coOpaHHoro MatTepuasa UH TOKO B MapTe 1959 r., 


> = 


Puc. 1. Cnega — HalpaBo: Kouoc AuKopactymero Hordeum 

spontaneum C. Koch, Ba Koloca CMOHTaHHbIX rHOpHHbIXx 

JIOMKOKOJIOCKOBBIX JBYPAHbIX (OPM; YeTLIPe KOOCa pasH4y- 
HEX cbopm Hordeum lagunculiforme Bacht. 


3AB B PYKH BbILMIeOMMCaHHble — Ba JBYPAQHbIX WH UeTbIPe WeCTHPALHbIX — 
ONOCbA, OOHAPYXKHJI, YTO OHH HE TOJIbKO XOPOUIO BbICOXJIM, HO MH FOTOBbI Obl 
-clyyae HeOCTOPORHOTO C HUMH OOpalleHHA PacCbIMaTbCA Ha COCTABJIAIONMe HX 
OJIOCKH, MOJOOHO HaCTOAUIMM WuKopacryiuM Bugam Hordeum. 

OctaBJIAA MOKA B CTOPOHE MOJIHBIE PC3YAbTATHI CeaHHbIX MHOIO KaMepaiib- 
bIX HCCJI@JOBAaHHH, B JaHHOM Clyuae MoMYepKHY VJIMLWIb elle pas, 4TO BCe 4e- 
bIpe YNOMAHYTHIX WeCTHPALHIX KOOCa OOHAPYKMJIM CIOCOOHOCTb OYEHb JerKO 
acnallaTbca Ha COCTAaBJIAIOULHe HX TPOHKU KOIOCKoB (puc. 2). [pu sTom B Kaxk on 
akoli nulokyuei Tpolike cpeqHu WIM WeHTPaJIbHbIM KOJIOCOK ABJIAeTCA CHLA- 
MM, a OOKOBbIe CHaOxKeHbI HOwKKaMu (pc. 3),—Moq0OHO TeM HCKOMaeMbIM 
ePHOBKaM AYMeHA, KOTOPbIe Obl Ha3BaHbl MHOIO «OYTHIIKOBHAHbIMU» H B COOT- 
eTCTBHH C 9THM MowyuHaM HaumenoBanue Hordeum lagunculiforme m. (°). 

Takum o6pa3oM, oKa3aslocb, uro Hordeum lagunculiforme npeycTaBuleH He 
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TOJIbKO HCKOMAeMbIMH 3€PHOBKAMH, HO H HbIHe IIPOH3paCTatOlHMH JHKHMH HHA 
BHJaMH, BlepBble B MHpe OOHAPYXeHHBIMH Ha TeppHTOopHH TypkMexcKol CCP 
OrxkpbiTble XHBbIe (bopMp! H. lagunculiforme sABastoTCA OCOOAMH, OOJaaloulH 
MH IW@CTHPAHbIM JIOMKHM KoJIOcoM, Kak H H. agriocrithon, Ho OTIMYarIOTCA OF 
TloculeqHero HaJIHYHeM B KaxKJOH TPOHKe 
JBYX OOKOBbIX KOJIOCKOB, CHaO2KCHHBIX I1JIO- 
JOHOKKaMi, TaKHe OokoBble KOOcKH y H 
agriocrithon, moo6HO cepeqHHHOMY KO 
JIOCKY, SABJIAIOTCA CHAAUHMH. 


Puc. 2. OqHa H3 OPM JIOMKO- Puc. 3. Tpo#ku kKozockos Hordeum 
KONOCKOBoro wWecTHpsgHoro Hor- lagunculifome Bacht.: cnepa — c 
deum lagunculiforme Bacht. JOpcabHOH CTOPOHEI; cipaBa — c 
BeHTPaJIbHOH (XOPOWIO BHHEI OOKO- 
BbI€ KOJIOCKH, CHaOXK€HHBIC I1I0J0- 

HOwKKaMH). Yeen. 3X 


@akT OTKPbITHA HbIHe Mpouspactaromero H. lagunculiforme, Ha Mo B3ruay 
3HaYHTeIbHO paCliHpsAeT NMePCNeKTHBbI TeEOPeTHYeCKHX H SKCIMe€PHMCHTAJIbHBD 
HCCIe€AOBaHHH B OO1aCTH MpOHCXOAKAeCHHA, MHOFeHHH H 39BOJIOWHH BUOB poli 
Hordeum. Tenepb NosBHJiacb JONOJHHTeIbHadA BO3MOXKHOCTS SKCNeEPHMeHTAaJIb 
HOrO H3YUeCHHA HHTepecyiOWwHX Hac Bompocos. Mxyow yrxKe BbicedHa Oop! 
yacTb CoOpaHHBIx cemaH H. lagunculiforme, KoTopad NoHOCTbIO Mpopocii 
H Mpoo.KaeT pacTH B MOeBbIX YCMOBHAX Ha 9KCMe€PHMeHTaJIbHOH Oa3se Bora 
HHYeCcKOro HHCTHTYTa AH CCCP ua KapevipcKom Mepeulelike, B Orpaquom. B 61H 
*KalwleM OyAyU[eM MbI NOJIYYHM MepBble SKCNe€PHMeHTaJIbHbIe JaHHBble. 

Ha ocHoBaHHu paHee (*) H 3JeCb H3JIOX%KCHHEIX SPaKTOB MHE MpescTaBserc: 
BloHe JONyCTHMOH ruMoTesa BOSHAKHOBeHHA Camoro H. lagunculiforme B pe 
SyJbTaTe rHOPHAH3allHH KaKHX-TO PopM, HJM Ke MyTallHH, BHyTpH H. sponta 
neum. 

Tloqo6HnH mpolecc THOpHAH3allHH, BOSHHKHYB 5B OYeHb OTaJIeHHBIe O 
Hac BpeMeHa, MOF NPOHCXOLUTb OecKOHeEYHO MHOro pa3. IlopTopHbie CNOHTAHHBI 
CKPellHBaHHA MOrIH CMOCOOCTBOBaTb BOSHHKHOBCHHHO B THOPHAHOM MOTOMCTB 
218 


raKHX HOBOOOpasoBaHHii, y KOTOPbIX B KOHUe KOHIOB MVIOZYUMMH oKasaulNch 
HE TOJIbKO WeHTPaJIBHbIC KOJIOCKH TPOeK KOJIOCKOB, KaK Y HCXOJHbIX POMMTEMbCKUX 
popM, HO H 2Ba OokoBbIX KovlocKa. MMeHHO TaKHM IIyTeM MH MOIIK BiepBble BO3- 
HHKHYTb apXaH¥eCKHe IWeCTHPAAHbIe (OPMbI AYMeHA, OObEAMHAeMbIe TeMepb 
MHOIO TIO, OOWWMM HasBanuem Hordeum lagunculiforme. Tlocuequui, Oyayun 
Golee MPOLYKTHBHBIM, He MOF He MpHBeub K Ce6e BHUMAHUA MMOHepoB pacre- 
HHCBONCTBA elle Ha 3ape 3eMJeqenmuA. Bce ocTatbHoe, CBA3AHHOE C KYJIbTYD- 
HbIMH BHaMH HW POPMaMH AUMeHA, CPaBHUTEbHO erKO OObACHHMO UM JOKasyemMo 
XOPOWO H3BeCTHBIMH BCeM TIpOlleCCaMH 9BOJOWMH WU UCKYCCTBeHHOTO O7- 
6opa. 

Tenepb mMepey Hamu CTONT 3ayaya — MOMbiTaTbCA WOKa3aTb 9KCMePHMeHTaub- 
HIM IYTEM BbIABHHYTY1O 3eCb rHmorTe3y. 


Botanwueckuli HHCTHTYT Ilocrynusio 
um. B. JI. Komaposa 9 VII 1959 
Akayemun HayK CCCP 
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QIMBPHOJIOLHA PACTEHHH 
ee 


r. E. KAMMHOC 


O PEAKOM THNE fiblJIbI[bl Y THBPHAHbIX HAPLILACCOB 
(I] pedcmaenexno axademuxom B. H. Cyxaveeoim 1 VI 1959) 


@uoreHeTH¥ecKOe 3HayeHHe MoOpcdosIOorHyecKHX MPH3HAKOB MIbIWIbILbI, B 
YaCTHOCTH THMa MpPOPpOCcTKOBOrO OTBePCTHA, OTMe4aJIOCb MHOrHMH UccJeO- 
satenamu ((7°,7,8,13,1%) w mp.). 

Kak H3BeCTHO, B KJIacce OJHOMOJIbHbIX OCOO€HHO WIMpOKO pacmpocTpaHeHa 
OMHOOOPO3AHAaA MblIblla, MPOHCXO*KAeHHe KOTOPOH CBA3bIBaeTCA C CYKILeCCHB- 
HbIM THIIOM J{@JIGHHA MaTePHHCKUMX KJIETOK MUKPOCcnOp, NpeoOaaouluM y Of- 
‘HOJOJIBHbIX. 

SpaTmayH (8) onvcad HOBbI AIA OMHOAOJIbHBIX HW peKO BCTPeyalouMiica THN 
MIbIIbIbl C TPeXULeJIeEBbIM MPOPOCTKOBbIM OTBepcTHeM. JlocToBepHO 93TOT THI 
yCTaHOBJIeH TOJIbKO Y HEKOTOPDIX JIWJICHHbIX H TaJIbMOBbIX; MMelouleeca y 
y O. Maia yka3aHve O HaxOKJCHHH TPeXIeJIeBbIX MbWIbIEBLIX 3epeH y Mmpes- 
CTaBHTeslel CeEM. AMAPHJIJIMCOBBbIX, K CO%KaJeHHIO, He NOATBepxKJeHO HasBaHH- 
AAMH BHJOB, Y KOTOPbIX HaGulOJalacb Takasx Mbliblla. 

PaccmaTpHBad BOMpoc O pa3BHTHH MbWIbIUbI OHOJOJIbHBIX pacTeHHH, 
JI. A. Kynpusnopa (°) npuuivia K 3aKJIOUeHHIO, YTO MbWIbIeBbIe 3epHa C TPex- 
IeJIEBbIM OTBEPCTHEM HanOoslee apXaHUHb! Cpe MbIWIbIUbI OMHOMOJIbHbIX pacte- 
HHH MW ABJIAIOTCA «PeJIMKTOBbIM» THMOM IIbIIbIbI. OCHOBbIBAACb Ha OTCYTCTBHU 
TeTpalHoro pyOlla y TpeXUleeBbIX MbIVIbUeBbIX 3epeH OMHOMOMbHBIX, JI. A. Ky- 
MIPHAHOBA BbIBOLUT MpOWCxo*KTenve OAHOGOPO3AHON MbIVIbIbI U3 TpexUleseBor 
M WpefnoularaeT HasIM4ve OUEHb ApeBHel, He3aBHCHMOH OT JBYNOMbHbIX JIMHUM 
Pa3BHTHA OHOMOJIbHbIX, HMeCIOUMX TpexleseByio mMbwibuy (Palmae, Lilia- 
ceae). OHaKO, Kak IpaBHJIbHO OTMe4aeT ABTOP, JIA OKOHYATeIbHOLO pelleHuA 
BOMpoca O FeHeTHYCCKHX B3AMMOOTHOLICHHAX Pa3HbIX THMOB MbIJIbItbI HeOOXo- 
JMMbI aHHbIe O MopdoreHese MbIVJIbILbE. 

Y HeKOTOPHIX FHOPHANBIX TaleTOBHAHBIX HaplMccoB u3 noxrpynnup Poetaz 
(N. poeticus x N. tazetta) Ob11H OOHapyKeHbI MbWIbUeBLIe 3epHa C Mpopocrt- 
KOBbIM OTBEPCTHEM TPeX- MH UYeTHIPeXUleMeBOro THMa, He CBOMCTBeHHbIM HCXOJ- 
‘HBIM (OPMaM, MMeIONLHM OHOCOpOsAHy!O MbIbuy (?). BMecTo OHO mposoub- 
HOM CKJlaqKM SK3HHbI, KAK Ha OAHOOOPO3SAHbIX MbIIbILCBLIX 3ePHAX OHOJOVJIb- 
HbIX, Ha MbIIbILCBLIX 3ePHaX HEKOTOPBIX TalleTOBHAHbIX HaplHCcoB HaGuoOsaerca 
HeECKOJIbKO HePOBHbIX CKJIaOK, PpaCMpaBAIOULHXCA Mpw HaOyxXaHHu MbWWIb- 
WeBoro 3epHa HM OTKPbIBAaIOWIMX TPeX- JIM YeTEIPeXUleeBOe OTBEPCTHe, JTY- 
YH KOTOpOrO pacxoAATCH B MepBOM ciyyae Mog yrsom 120°, a Bo Bropom 
~90°. 

Kpome HeoOpmHoro [Wid HapWHCCOB yCTPOHCTBa pocTKOBOrO OTBePCTHA, 3TH 
TIbWIbIeBLIE 3ePHa OTJMUAIOTCA WapOBHAHOH POPMoH HM O“eHb KPYMHBIMH pa3: 
MepaMH (pHc. ., CM. BKJleliky K cTp. 187). 

B WeAX BbIACHeHHA MPOMCXOKMCHHA MbIIBICBEIX 3ePeH PeAKOFO A OHO: 
NOJbHBIX TpeXufeleBoro THMa MpeAcTaBANOCb MHTepecHbIM MpociequTh paz: 
BUTHE MIbIIbI{bI B MpOlecce MAKpocnoporenesa, AA Yero UM OBO MpousBeseHc 
WaHHoe SMOPHOJOrMYeCKOe UCCeOBAHHe TAalleTOBUAHBIX HapILMccos. 

Matepual Aid uccneqoBaHua coOupanca B 1954—1958 rr. B BaKkuHcxon 
OoraHuyeckom cay Vucrutyra 6oranuku AH Aszep6CCP. Tposogusuch tem 
NOpasbHble (PUKCAaMH MbIIbHMKOB M 3aBssel %KuAKOCTHIO KapHya c nocieLyio 
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WHM OO€3BOXKHBaHHeM H 3aKJIOUCHHEM B MapacpHH corwlacHo obmlel mMeTosuKe 
MOPHONOTHYeCKOrO ucceqoBaHusA. IIpuroroBasuch NOCTOAHHbIe ~MMKPOTOM- 
ible penapatel. Cpespi TommnHoH or 8 fo 12 w oKpammMBanuch x*Kele3HbIM 
‘eMATOKCHJIMHOM no Teliqenraiiny. 

Meitosvc B MaTepMHCKUX KJeTKaX MbWIbIIbI, KPOMe TOrO, Obl HCCeLOBaH 
1a TOTAJIbHbIX NpelapaTax, OKpallieHHbIX alleToKapMuHom. []popocrKosple oT- 
3EPCTHA PaCCMaTPMBaJIHCb Ha MIbWIbIUe, OKPale€HHOH pacTBOPOM OCHOBHOTO 
pykcuHa B 96° cmupte c JoOaBeHHemM KapOomOBOH KUCHOTH (nO MeTony Byz- 
xayca C oOaBeHHaMH CmoubaAHHHOBON u Tomy6Kosoit (°)). 


les 
Puc. 2. A — Metio3uc npu oOpa30BaHUH MbIIbUbI MosTawa Aspasia (2—13 XII); na6mlomaeTca pacceAnHOe 
pacnoslomxenHue xpoMocom B M l(a), oTcTapaHue M BbIOPOC XPOMOCOM B Nasmy (6), Tpexnom1ocHocTb du- 
ryp fesenus (6), Oopos3qopanue mpoTonacta (6, 0); KieTOUHbIe MeperoposxKu HE OOpPasyloTcA; 2— Tansouy- 
Had KsIeTKa. 5 — MHOTOAePHble MHKPOCNOPb! NosTalla, OOPas0BaBlMeCA B PesyJIbTaTe Melio3uCca, He 
CONPOBOXMAaBWerOcA 3aOMKeHHEM KJIETOUNHIX MeperoposoK (29 XII 1954 r.—6 1 1955 r.); a — KnerTKa 
¢ rMraHTCKHM PeCTHTYIMOHHHIM ALPOM; ToOMCTaA QOOoJIOUKaA MaTePHHCKOHN KJleTKH CoXpanAeTcA. B — [ByX'b- 
AWepHadA MuKpocnopa noataiua Elvira; pMecto KwleTOUNOM CTeHKU — HersyOokaA Oopo3sa Ha NoBepXHOCcTH 
mpotonmacta; BOJim3sH KpynmHoro Apa — Ba MUKpOHyKJeyca. J — uveTbipexbxAfepHad MuKpocnopa 
(Hepa3qeluBUaAcA TeTpafza) mapuucca Aspasia; TomcTad o6osl0“uKa MaTepHHCKOH KJleTKU PpaCTBOpPUusaCh, 
MIbIJIbIEBOe 3EPHO MOKPLITO HHTHHOH M 2K3UHOH; Ha MoCefHel BUAHHI Oyrpuctble CKJlagku. JI— Metada3a. 
NepBOro AeJIeEHUA B MbIJIbUeBOM 3epHe Hapuncca Elvira c NomMNNOUAHLIM peCTHTYWHOHHIM AApom (n = 48). 
E — metada3a mepporo JeslenuA B MbIIbIeBOM 3epHe Mostana Elvira Bp AByxbaAxepHow MUKpocnope 
(OObACHeHUe B TeKCTe). JX — MophosIorM4yeCKH HOPMaIbHOe AByXKJeETOUHOE MbWIbleBoe 3ePHO NosTaua 

(Elvira, pasBpuBueeca w3 ofnoxARepnol NoJunJouxHol KIeTKU C peCTHTYMHOHHEIM A pom 


VUceneqopavo uerTpipe copta rHOpuyHbIX TalleToBHyHbIX Hapuuccos: Elvira, 
Aspasia, Early Perfection u Orange Cup. 

HapyxHaad CTeHKa MIbWIbHuKa PoetazZ Ha paHHeH CTaquM pasBHTHA COCTONT 
M3 9mMepmMuca, sHM0TelIHa, 3—4 cpeqHHX cuoeB HM TaneTyma. Ilo3qHee cper- 
Hue COM CIVJIOULMBaIOTCA J[e@IAULHMMCA apXeCNOPHa/bHBIMA KJeTKaMH, HU 
CT€HKa IblIbHUKa CHJIbHO yTOHYaeTCa, COXpaHxAa Bcero 2 cioa KueTOK. Ta- 
HeTYM C€KPeTOPHOrO THMAa C ABYXDALCPHLIMH KJeTKAMU, apXeCMOPHM MbWIbHUKA 
MHOFOKJICTOUHBIM. 

Kak oOHapyxXuulo uccIeqoBaHve, Mpollecc MUKpocnoporeHesa y THOPpHDHBIX 
TalleTOBHIHbIX HapIWMCCOB CHJIbHO HapyweH (puc. 2A — E£). B Melosuce Ha- 
6lloaeTca OTCTaBaHHe HM BbIOPOC OTEbHLIX XPOMOCOM B [a3My HM MHOFOro- 
MOCHOCTh (buryp JeeHHA, CeCTBHeM YeroO ABJAeTCA OOPasoBaHHe MUKPO- 
HYKJIeCyCOB M HepaBHOMepHoe paciipeseseHHe XpoOMaTHHa MexK]ly sA/paMu 
(puc. 2A). Uacro aqpo MaTepHHcKOl KJIeETKH MMKPOCMOPbl MHOFOKpaTHO Je- 
MHTCH, OOPasyA OHO KPyMHOe NOMMMIOMAHOe PeCTHTYIHOHHOe Apo. 
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[yaBHol OCOGeHHOCTbIO MeHO3HCa ABJIACTCA TO, UTO OH He CONPOBOwKAaeTcA 
3aJIOMKCHHEM KJICTOUHDIX MeperopoyqOK HM MOYepHHe Apa OCTAIOTCH Jle*KaTb 
B OOUeM MpoTomactTe, 3aKJIOYeHHOM B YTOJILEHHOH OOO/IOUKe MaTepHHCKOH 
KleTKH (puc. 26). Bmecto (pparmomiacta, THNMYHOrO [Wid CyKIMeCCMBHOTO THA 
leleHHA, B JaHHOM Culy¥ae Ha MepHdepHu KJIeTKH BOSHMKAIOT Ooposynl, clerka 
MepeTATHBaIOlHe CONepxHMOe KJICTKU, HO TylyOOKO BHYTPb He pasBuBaloulMeca, 
OularofapaA YeMy pasfeseHHA MpoTomsacTa Ha YeTbIPe KeTKH He MPOWCXOAMT 
(pues 21859) 

Y napuuccop Elvira u Aspasia Mbl HuKOra He HaOuOdaiM HOPMaJIbHbIX 
TeTpal, Ho y Orange Cup o6pa3yetca HekoTopoe KosM4eCcTBO TeTpafl, YTO ooy- 
CNOBJIMBaeT MOP@OJIOrHyecKy!O Pa3HOTHMHOCThb MbWIbIUbI STOO COpTa, B KOTOPOK 
HapAy C TPeXULeVIeBbIMH TIbIIbICBLIMA 3€PHaMH BCTpPeyaloTCA HM OAHOOOPOsL- 
Hble, IpHyeM BCe OHH CTePpHJIbHbI. 

HapyuieHHoe JeseHHe MpHBOLUT K Ppa3sBHTHIO B MpoTOMsacTe MaTepHHCKOH 
KJICTKH MHKPOCIOpbI OT OAHOFO JO BOCbMH AJep pasHOH BeJIMYMHbI, IPHyeM pa3- 
Mep sjlep OOpaTHO mponopluoHasieH HX KoMYecTBY. OOpasoBaHve e2MHCTBeH- 
HOrO peCTHTYWHOHHOTO Apa, HaOwOfaBlleecA MpPeHMylleCTBeHHO y Haptucca 
Elvira, 10-BHMMOMY, ABJIAeTCA JIYYLIHM BapHaHTOM, OOeCMeYHBAIOUIMM XKH3He- 
CMOCOOHOCTb KJICTKH. 

Tloce OKOHYAHHA MeHO3Hca MpoToMmmacT MOKPbIBaeTCA HHTHHOM HM 9K3HHOH, 
COXpaHAA pH STOM OKPYIvible OUePTAaHHA MaTePHHCKOH KJIETKH, a YTOJIMeHHaA 
nepBHuHad OOo0"UKa pacTBOpsAeTcaA. 

HerpyaHo OblvI0 3aMeTHTb, YTO JIYYH POCTKOBbIX OTBEPCTHH IIbIJIbILeBbIX 
3epeH MOsTalleli COOTBETCTBYIOT MeCTAaM, B KOTOPBIX MPOHMCXOLHIO Sopo3qoBaHve 
IpoTonsacTa BO BpeMA MeHO3HCca, OOBIMHO OovIee PylyOOKOe Ha OJHOM H3 MOJIOCOB. 

TakHM OO6pa30M, TpeX- MH YeTHIPeXUeJeBbIe MJIbIeBbIe 3ePHa TalleTOBHZHbIX 
HapUHCCOB MO CYLIeCTBY ABJIAIOTCH Hepa3{eJIMBLIMMHCA TeTpagqaMH U OO683aHbI 
CBOMM MPOHMCXOx*KJeHHeEM HapylieHHiO MMKpocnoporenesa. 

Ciyuah HenocpescTBeHHOro mpeoOpa3s0BaHHA MaTePpHHCKOH KJI€TKH MbIVIbILbI 
B MHKpocnopy, MHHYyS cCTalHMio TeTpasibl, OblJI OMHAKAbI ONMcaH Buse y ocOKH 
{uutT. mo (')). B muTepatype 9TO OTKMOHeHHe PaclleHHBaeTCA Kak (baKT, BeCbMa 
MHTepeCcHbIH C OMOJOrHYeCKOH TOUKH 3PeHHA. 

JlabHenmaaA cyqbOa MHKpOcnop pa3/IW4Ha B 3aBHCHMOCTH OT copTta. Mu- 
Kpocnopbl Hapuuccos Aspasia, Onange Cup u Early Perfection HexusHecno- 
coOHbI H MorHOaror elle MO pacnycKaHuA WBeTKa. SHaUNTebHOe KOJIMYeCTBO 
MukKpocnop Hapiucca Elvira, oco6eHHO OMHOAepHbIX, %KH3HECMOCOOHO UH mpe- 
TepneBaeT labHelilee feseHHe, OOpasyi BereTaTHBHy!O HM TeHepaTHBHYy1!o 
KNeTKy (pic. 2/[ — )K). IIpopaujupanne cperxkeco6paHHoOH MbWIbIbI 93TOTO 
copTa B BUCAWelH Kanne 15% caxapHoro pacTBopa BO BJlax%KHOM KaMepe MO0Ka- 
3asI0, YTO MpopactaeT OKOsIO 26% MbIWIbUeBbIX 3epeH. 

Puc. 2/[ mokaspipaer Metada3sy nepBoro JeeHHA B IIbWIbIeBOM 3epHe Cc 
€/MHCTBEHHBIM MOJIMMJIOHLHBIM AApoOM, cofep2KauiuM 48 xpomocom. Ha puc.2E 
wu3z00paxKeHO MepBpoe JeleHwe B «MHKpocnope» c ABYMA Apamu. 3yecb Ha- 
OrofaeTcaA [Be MWlaCTHHKH MmeTadasbl — B OMHOH ACHO HaCUMTBIBaeTCA CeMb 
XPpOMOCOM, a B Apyrol, BUAMMOH cOoKy,— ropa3qo Goubute. Ilarb xpomocom 
H3 BTOPOH IaCTHHKH JlexKaT HECKOJIbKO O6OCOO/IeCHHO OT Hee. 

Vi3BecTHO, 4TO ramJOM{HOe yHCIO xpomocom y N. poeticus L. pasuo 7, 
ay N. tazetta L. 10, 11 u 15, B saBucumoctu or pa3sHoBuguoctu ((9,14,!2,14) 
M Ap.), pH OCHOBHOM 4YHCJe JWI BToporo Bua, paBHoM natu. MoxHo mpen- 
NOJOMKUTb, YTO MWlaCTHHKa C CeMbIO XpOMOCOMaMH Ha pyc. 2E npvnaqnexut 
N. poeticus, a MATb XPOMOCOM, H30JIMpOBaHHbIX OT Jpyroli miacruHKu,— 
N. tazetta. Takum o6pa30M, KapTHHbI NepBoro AeeHHA B MbIIbIeBLIX 3epHax 
AeMOHCTPUPYIOT Pa3HOKAaYeCTBEHHOCTh COCcTaBa] MOMMMIOMZHIX MMKpocnop 
rHOpHAHbIX TalleTOBHAHbIX HaPpILMCcos. 

Moposorueckad pa3SHOTHNHOCTh MbIIbIeBbIX 3epeH, KOTOPaA HaGwlOamach 
y copta Orange Cup, yxe orMeyanacb B JIMTepaType JA HeKOTOPHIX BHAOB 
OMHOMObHBIX PaCTeHHH, OCOOeHHO NaJIbM OpATMaH (MT. Mo ((*)), oMHaKO He 
nowyunia elle cBoero OObACHeHHA. 
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Uro KacaeTca Hapluccos, TO Ha/IH4He B MbwIblle HEKOTOPHIX COPTOB OJHO- 
POSAHBIX TIbIJIbICBbIX 3€PeH BMeCTe C TPeX- H YeTHIPeXILCIeBLIMH OODbAC- 
€TCH, MO-BHAMMOMY, T€M, YTO HeKOTOPOe KOJIMYeCTBO MaTePHHCKUX KJeTOK 
fe Ke OOpasyeT TeTpabl, IPH pasbeqMHeHHH KOTOPHIX UM MOMyUaerca THMIMY- 
Ad OAHOOOPOSIHad MblIbia. OHOBpeMeHHoe HaXOxKeHHe B MbWIbIe STUX 
APILMCCOB IIbWIbIeBbIX 3ePeH C TPeX- HM YETHIPEXLU[eeBbIM OTBEPCTHeM Tak2Ke 
‘AHOBHTCA BIOJIHe NOHATHBIM Tocle H3y4eHHA HX MpovcxomeHua. Tpexure- 
SBOH THI MpOpocrkKOBOrO OTBePCTHA y HaPIHCCOB MOXKHO pacCMaTPHBaTb Kak 
MPUKAUHIO YeTbIPeXUleMeBOrO THMa, CCIM MpekcTaBuTb ce6e MeHBIIyIO pa3- 
EHHOCTh JIYUeH OTBEPCTHA Y MbWIbIEBbIX 3ePeH MOCMeLHero TuNAa, BCe_CTBHE 
SHee TryOokoro Gopo3qoBaHua mporonsmactra. Kpome toro, TpexileiteBoe orT- 
spcTHe NOJlyyaeTca MpH OOpossoBaHuH NpoToMacta B AByX B3aHMHO Mepmen- 
IKyJIAPHbIX HallpaBJIleHHAX, KOFa CefMeHTbI, OrpaHHveHHble OopossqaMu, pac- 
WlaraloTrca HamofoOue KCTOK B TeTpaflaX MPH CHMYJIbTaHHOM TuNe Jenenua. 

B coOTBeTcTBHH C MPOHCXO%KJeHHeM TPeX- HM YETHIPEXU[JIEBLIX IIbIJIbIe@BbIX 
speH HaplMccos HaOsOaeTcA OTCYTCTBHe y HHX TeTpamHoro pyOua, KOTOpOro 
JaHHOM CJlyyae HM He MOKEeT ObITb, NOCKOJIbKY HaCTOAULMX TeTpay He OOpa- 
yeTCA. 

Haxomwkenve y rMOpuqupix Hapunccos (N. poeticus x N. tazetta) npwipue- 
AX 3€Pe€H C TPeX- HM YeETHIPEXUIEJEBbIM MPOPOCTKOBbIM OTBePCTHeM OKa3biBaeT, 
rO STOT PeCAKHK LIA OMHOOJIbHIX THM MbWIbILbI MOET BOSHUKHYTb B Pe3yJIb- 
ire THOPHANSALMN BYOB Cc OMHOGOPO3AHOH npwibuol. TloyrBepxyaa yKa3anHue 
. Maia o nanwuMy TpexuemeBoro THMa MPOpOCcTKOBOLO OTBEPCTHA MbWWIbILeBEIX 
speH B C€M. AMaPHJIJIMCOBbIX, JaHHbIe HaCTOAMero UCCeOBaHUA PaclIMpAIOT 
pecTaBsIeHHe O BCTpeyaeMOCTH STOO THMa B KJIaCCe OMHOJOJIbHBIX WH MposH- 
aIOT CBeT Ha BO3MO2KHBI€ MYTH efO BOSHHKHOBCHHA. 


Muctutyt 6otanuxu uM. B. JI. Komaposa Tlocrymuuto 
Axkajemuu Hayk Asep6CCP 31 V 1959 


LWMTHPOBAHHAS JIUNTEPATYPA 


17]. A. Bapauos, Uctopua sM6pHomornh MOKpbITOCeMeHHEIX PpacTeHHIi B CBA3H C pa3- 
THEM IIpeqcTaBseHHii O 3apoxK Jenn opranu3mosB, M3n. AH CCCP, 1955. *#T7.E. Kanu- 
0c, Tp. Uuct. 6or. AH Asep6CCP, 20, 1957. *5B.M. Ko30-Tloaaucknu ii, Yen. 
Bp. Ovon., 19,2 (1945). 4JI1.A. Ky mpuauosa, Cos. 6or., 13(1945). * JIA. Ky- 
puauHOBa, Tp. Bor. uncr. AH CCCP, cep. 1, pa. cucr. Brrcm. pacr., B. 7 (1948). 
A.A.CMonba nH HOBA,B.O.Toay6xKkosa, JAH, 75, Ne1 (1950). * A.JI.Tax- 
amwanu, A.A. AwenkKo-Xmeneseku it, M3B. ApmCCP, N 5, 6, 31, 46 (1945). 
G. Erdtmann, Svensk. bot. tidskr., 38, H.2 (1944). ® A. Fernandes, Summary 
work on cytology of Narcissus L. Daff. and tulip Jear Book., 13 (1947). 1° O. Maia, 
ull. Soc. Portug. Sci. Nat., 18, Ne 25 (1941). 4S. Nagao, Mem. Coll. Sci. Kyoto Imp. 
piv., Ser. B. IV (1929). 4S. Nagao, Japan, J. Genetics, 5 (1930), ,»% F. Pohl, 
Miz Bot.Gentralbl., 451928), 14 D."S ast o, Cytologia, 9 (1938)... .42.5..M: Si cca, 
nn. Bot., 4 (1940). 4®R. Wodehouse, Pollen grains, N. Y., 1936. 


223 


Jloxzagn Akagemuu wayr CCCP 
1959. Tom 129, Ne 1 


PHU3HOJIOTHA PACTEHHE 


M. X. UAHJIAXAH u P. Tr. BYTEHKO 


BJIAAHHE AXEHAHA WM KHHETHHA HA JIM@®SEPEHIMPOBKY 
LBETOUHbIX NOYEK Y H30JIMAPOBAHHbIX BEPXYHIEK NEPHJIUJIb 


(IIpedcmaeaexo axademuxom A. JI. Kypcanoeoim 1 VII 1959) 


UccseqopaHusl MOCeqHVX JeT NOKa3aJIH, YTO Ha 3alBeTaHHe MHOFHX JWI 
HOJHEBHBIX BHJOB CYILeCTBeHHbIM OO6pa30M BJIMAIOT rHOOepe.lIMHbI — HeaBHC 
OTKPbITbI€ BellleCTBa BbICOKOH CH3HOJIOrHYeCKOH aKTHBHOCTH; BMeCTe C TEN 
BLIACHHJIOCb, 4YTO rHOOepeJIHHbI He BJIMAIOT Ha 3al[BeTaHHe KOPOTKOJHEBHBIA 
BUTOB Aocoetls 

B jlasibHeHweM OblwJIO BbICKa3aHO MpeMoO*KeHHe, YTO Ha 3al[BeTaHHe KOPOT: 
KOJIHEBHBIX BHOB OKa3bIBaeT BJIMAHHe rpynna BelllecTB Apyroro THMa, NpeAno: 
JIOKHTCIbHO Ha3BaHHbIX aHTe3HHaMH WM UMeIOWIMX asoTucTyo mpHporLy (?). 
3a MocieqHee BPpeMA NOABHJIMCb WaHHble, YKa3bIBalollve Ha CBA3b M@XKLY Xa. 
pakTepoMm (boTonepHosuyecKOH peaKIHH paCTeHHH H OCOOeCHHOCTAMH HX HYKJICHHO: 
Boro oOmena (7,1), a TakxKe Ha 3a/lepxKKY WBeTCHHA KOPOTKOJHEBHOTO Bua — 
JLYPHULIHHKa — TIpH BBedeHHH 5-*lyopoypallula, ABJIAIOULerocA AaHTHHYKJIeO: 
3uoM (°). 

B cBa3H C3THM Hamu pH yyactun 3. M. Axopnesotu VU. VU. Jito6apcKori Or 
JIH MOCTABJIeHbI OMbITbI MO H3YYeHHIO BIMAHHA aeHuHa, KHHETHHA HU HEKOTOPBIX 
JpyrHx Pu3SHOJOrHyeCcKH AKTHBHbIX BellecTB Ha udpepeHUHpOBKy LUBeTOU- 
HbIX N0U€K paCTeHHii B YCJIOBHAX KYJIbTYPbI H30JIMPOBaHHbIX BePXYIIeK M0 METO- 
Ay, paspa6otanHomy P. I. Byreuxo. 

C 9Tol Weblo 6paJIHCb BEpXYMIeyHbIe NOUKH laBHOFO HIM BePXHHX GOKOBBIX 
noOeroBw paCTeHHH MepHJJIbI KpacHouucTHOH (Perilla nankinensis), Kkoropble 
BbIPallHBaJIMCb Ha JWIMHHOM JHE HM HaXOWIHCb B BereTHPYIOULeM COCTOAHHM. 
OrjyleleHHble OT CTCOIA BEPXYWICUHbIe NOUKH MPOMBIBaJIHCb BOOM C MbIIOM H JH- 
CTHJIJIHPOBaHHOH BOAO, Mocsle uero CTepHJIH30BaIHCb BO0,1% pacTBope CyJIeMBi 
B TeyeHHe 3 MHH. H MPOMbIBaJIHCb D MOPIHAMH CTePHJIbHOM JMCTHJIIM pOBaHHor 
BoJbI 10 15 MHH. Kaxkypili pas. 

BepxylikH pa3MepoM B 3—4 MM, OOpaOoTaHHble TaKHM CMOCO6OM, BbICaxKH- 
BaJIMCb B CTCPHJIBHbIX YCJIOBHAX B MPOOHPKH Ha arapOBylO MUTaTeIbHY1O Cpeny 
Yalita (°), coqepxantyio 2% caxapo3bl C §O6aBsJIeHHeM MUKPO3IeEMeHTOB TIC 
Tennepy (°). 

IIpo6upku B WiTaTHBaxX MOMelaJIHCb B OPaH»Kepelo Ha pa3/IHUHDIi CBeTOBOL 
pexkum: 1) koporkHit, 9-yacoBblii, MeHb, CO3,aBaeMbIii C MOMOLLbIO KAPTOHHBIX CBe- 
TOHEIPOHHWaeMbIX KaMep; 2) JVIHHHbIM, eCTECTBeHHbIM, JeHb C JONOJIHHTeB- 
HbIM OCBeILCHHEM JIKOMHHECILCHTHBIMH JIaMlaMH JHEBHOYO CBeTAa; 3) HeMpepbiBHas 
TemMHoTa. TemiepatTypa B opaHxKepee KoJeOalacb B Mpesetax 22—26° qHem BP 
cnycKaslacb Jo 18° B HOUHDIe YaCcb. 

B 9THX YCJIOBHAX H3Y4aJOCb BINAHHE Pa3HUHbIX (PU3HOJOFHYeCKH AKTHBHBIX 
BelleCTB, AOOaBJIEHHBIX K OCHOBHOHM cpeye, Ha pOCT H pa3BUTHe H30JIHPOBaH- 
HbIX BEPXYINE4HbIX MOYeK MepHJIJIbI MO CleqyiouleH CXeMe: 1) KOHTPOwIb, OCHOBHAS 
cpega Yalira; 2) aqenun (0,001 r/n); 3) kuHerun (0,001 r/n); 4) rerepoayKcuE 
(0,00001 r/n)u 5) ru66epetmuH A;. uM ruO6epentoBaa Kucuota (0,0005 r/a). 
Bcero ObiuIo mpoBezeHo 3 cepuu onmntos: I —c 24 VII no 18 IX 1958 r,: 
I] —c 15 IX no 22 XII 1958 r.; II] — c 14 III] mo 25 VI 1959 r. B nacrosmert 
CTaTbe B OCHOBHOM IIPHBOATCA pesyJbTaTH II] cepuu onpiros. 
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) Tlocie mocaXKv H30JIMpOBaHHbIX BepXYllleK Ha HCKYCCTBEHHYIO HHTATe/IbHYIO: 
|| cpeqy Ha 2—3 TeHb HaYHHAJICA POCT MMCTOUKOB, MOKPbIBaBUIMX MOUKY, JIMCTOUKH 
Pa3sBOpauHBaJIUCb HW YBeJIMYMBAINCh B pa3sMepax. B nocaenyroutue 7—10 quel 
HaOMOJaJICA POCT MoSera, 3a STOT 2K CPOK B CpeAHeM OOpaso0BaJl0cb M0 3 H BbIX 
JucTrouka. Ha norpyxeHHOl B cpeqy yacTH pacTeHbulla OObIMHO HaGwoJasica 
_Tipoltece Kasiocoo6pasoBaHHa. OOpa3sopaHHve KOpHeli HauMHaOcb Ha 15—20-ii 
eHb Mocwle Mocaqku Mouek. B sto BpeMa pa3/IMYHA MEXKAY BapuaHTaMu M0 pocry 
cTeOIH, efO BeETBICHHIO, OKpacke 
JIMCTbeB, B@IHYHHE KaJJIKOCOB HU 
KOJIMYeCTBY OOPa30BaBLUHXCA Kop- 
| HeH CTaHOBHJIMCb OTUYeTJIHBO BH- 
JHMBIMH. 

PactTeHus, oOpa3so0BaBilue Kop- 
HH, (QOpPMHpoBaJIH HHTeHCHBHO 
pacTyWHH riabHbi moder, Torya 
|KaK B OTCYTCTBHE KOpHeH poct 
moderoB pe3Ko TopMosuucs. JIu- 
CTOUKH, pa3sBHBUIHecA Jo NoABe- 
HHA KOPHeH, HMeIH OObIUHYIO Ws 
NlepHJJIbl KPaCHy!0 OKpacky, Tora 
KaK JIMCTOUKH MHTCHCHBHO pacty- 
mero no6era, oOpa3s0BaBlineca 
Nlocule NMOABJICHHA KOpHeH, Ob 
3@JICHBIMH. 

Ha puc. 1 noka3aHo cocToa- 
HHe€ pacTeHbulL NMepHWJIbI uepe3 
82 HA Mocule MocaqkH Bepxy- 
IWeuHbIX NoveK. BBepxy cmpaBa no- 
Ka3aHbl BepX YICUHbIe MOUKH, TOJIb- 
KO YTO BbICaxKeHHbI€ Ha MHTATeJIb- 
Hy! cpelly. 

B yculoBHAX KOpoTKOrO JHA, 
OaronpuATHOTO WIA TeHepaTHB- 
HOrO pa3BHTHA paCTeHHH TepH- 
JIBI, POCT KOHTPOJIBHBIX PaCTCHHH pyc. 1. Poct nepuanbl KpacHoli B H30TupoBaH- 
MpOXoOWHJI JOCTaTOUHO HUHTCHCHB- Hol kyjbType B MpoOHpKax Ha MHTAaTeIbHOH 
Ho. PacTteHua OOpa30BaJlH XOpouio = cpexe Yalita B YCOBUAX JJIMHHOTO AHA: | — KOH- 
pasBuTble KOPHH WM UHTCHCHBHO (6,001 emia (O00 art cannes 

z ; ; pxy cipaBa — BepxymeuHbie 
pacrymjaa moder c 12—14 auctou-  youxn NepHsbl B MepBblii AeHb nmocaqKu. Porto 
KaMH. HeckoJIbKO MeHee HHTEH- 4 VI 1959 r. 

CHBHBIM pocT Obl NoyyeH pH 

oOaBseHuu B cpely rerepoayKcHHa HW ajleHHHa. Buecenue B cpesy rud6e- 
peuIMHa MpuBeO K TOPMOx*KeHHIO COPasoBaHHA KaJIOCa HW KOPHeH, BCeEACTBHe 
yero 3aepxKaJicA HM pocT Hay3eMHbIxX yacTeH. B ciryyae xe KHHETHHA HaOsIOAa- 
JlaCb 3Ha4HTeIbHad 3allepxKKa pocTa paCTeHHH, XOTA OOpasoBaHHe KaJloca 
IIJIO HHTCHCHBHO. 

B yculopuaAX KOPOTKOrO HA y pacTeHHH BCeX BapMaHTOB, KpOMe BapHaHTa C 
KHHETHHOM, Pe pOcT Obl pesko NoAaBwJeH, Ha 25—30- Heub HaOsoAaach Aupde- 
PeCHUMPOBKa I[BeTOUHbIX MOYeK MpPeMMYWeCTBeHHO Ha MasYUIHbIX NMoOerax HHK- 
HUX JIMCTOUKOB, OOPa3OBaBIUIHXCA JO MOABJICHHA KOpHeH. 

Ha pue. 2 (BepxHuit pA, a) MoKa3aHa B KPyMHOM IWlaHe HWKHAA YaCTb KOH- 
TPOJIbHOrO paCTeHHA B YCJIOBHAX KOPOTKOFO JHA; OTYETJIMBO BUJHbI IBETOUHbIe 
NOUKH B NasyXax JIMCTbEB. 

B ycoBnsax HeMpepbIBHOM TEMHOTHI KOHTPOJbHbIC PaCTeHUA,a TaK2%Ke pacTeHHA 
BapHaHTOB C rerepOayKCHHOM H ajJleHHHOM OOpasOBaJIH BbITAHYTHIM STHOJIH POBAH- 
HbIit MoOer, COCTOAILH 3 OJHOTO MexKOY3MA HW 3aKaHUMBaIOWMMCA TBYMs pe- 
RYUMPOBaHHbIMH STHOMMPOBaHHBIMH JIMCTOUKaMH. J[Ba HW2KHUX JIMCTOUKAa Yy OC- 
HOBaHHA 9TOrTO Mo0Gera, B OTAMUHe OT BeEPXHHX, POC HOPMAJIbHO, HO OblIM 
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TakxKe 3THOHpoBaHbl. JLoGaBleHne B Cpely rHOOepeIMHa H KMHETHHA MPHBOLH- 
JIO K HOJIHOMY MoJaBJIeHH10 OO6pa3s0BaHHA KOPHel H CBASaHHOMY C 9THM TOPMOXKe- 
HuIO pocta modera. 

Bo BceX BapHaHTax, 34 HCKJIOUCHHEM BapHaHTa C KHHETHHOM, Yepes 25— 
30 gueli mocme mocaqkH Ha6moxatacb WuddpepeHiMpoBka UBeTOUHbIX MOYeK 
Ha BepXYlIKaX 3THOJHPOBaHHbIX MoOeros. 

B ycnopuax JIMHHOTO WHA pocT pacTeHHi MpOXoAMJI Oomee HHTEHCHBHO, UCM 
B YCJIOBHAX KOpoTKoro JHA. HavG6oslee HHTCHCHBHO POCJIM KOHTPOVJIbHbIe PpacTe- 
Hua. Heckombko caa6ee Obl pocT 
pacTeHHi B BapHaHTax c reTepoay- 
KCHHOM, aJ/@HHHOM UH KHHETHHOM 
(cm. puc. 1); B BapHaHTe c rHO6epe- 
JIMHOM, TaK Ke KaK Ha KOPOTKOM 
He, WB. TeMHOTe, HaOJIIOZaOcb 
nowiHoe NWodaBleHHe oOOpa30BaHHA 
KOpHeH H CJlaObl pocT Ha3eMHbIX 
yacTeH. 

JlubdepenuupospkKa =WBeTOUHbIX 
mouek Ha JWIMHHOM He IIpOHcxosHa 
TOJIbKO B BapHaHTax Cc OOaBJIeHHeM 
B cpely aleHHHa H KHHeTHHa yepe3 
25—30 Hel Mocie mocayqku. O6pa- 
30BaHHe IWBeTOUHbIX MOUeK B 9THX 
BapWaHTax, TaK 2%Ke Kak UH B YCJIO- 
BHAX KOPOTKOrTO JHA, OblIO OTMe- 
YeHO JIMIIb Ha Ma3VyUIHbIx moOerax 
HHWXKHHX JIMCTOUKOB. C TeyeHHeM 
BpeMeHH poOCcT STHX Audppepeny- 
PpOBaHHbIX oueK MIPHBel K TOMY, 
UTO OHH CTaJIH OTYeTJIMBO BHHMBI; 
‘ | yepe3s 82 HA MNocmte mocaXKu 
a ee ee ee pacTeHbulla Oplwiu cdotrorpadpupoBa- 

: ubl. Ha pwc. 2 moKa3aHbl B Kpyl- 
oe 2. HwxHue uacTH pacreHuii MepHJWIEI. on TWaHe HWKHHe YaCTH pacTeHbHlL 
€pXHHH pA -— KOHTPOJIbHBIe pacTeHHsA: 
@— ycaoBusx Koporkoro yus (Buju wpe. KOHTPOJbHOrO BapuaHTa (puc. 2, 
TOUHBI€ MOYKH B a3yXaX HWKHHX JMcTbeB); BePXHHH px, 6), re WBeTOUHDIe Nou- 
Tada poem need ene one we e e 
HeT). Hanah hts onto Ra ee tes akeHMH (PHC. 2, HHXK- 
6—B yCHoBMaX JvMHHOro yHA Ha cpege HHH PAL, 6) M KuHeTHH (puc. 2, 
Yaiira c aeHuHoM (BHHBI WBeTOUHEIe MOUKH B  HHIKHHH PA, e), Y KOTOPbIX OT- 
Ma3yXaX HWKHUX JIMCTbEB); @é—B YyCMOBMAX  YeTIHBO BHJHbI IWBeTOUHbIe MOUKU 


JJIMHHOrTO JHA Ha cpege Yaiita c KMHeETHHOM 
(BHHbI UBCTOUHI€ MOUKH B WasyXaX HWKHUX ae oe elites noOerax HMWDKHUX 


muctTbes). YBen. 10x. Boro 4 VI 1959 r. JIHCTbBEB. 

Cnycta 3 mec. mocite Hauasa 
OMbITa Y PacTeHbHIl, HaXxoAlluxca 
Ha KOPOTKOM He, MOABHJIMCb HOBbI€ IBeTOUHbIE MOUKH Ha BePpXYIUIeUHbIX 
moOerax; OHH HHTeCHCHBHO pOCJIH HW pa3BePHYJIMCb B M@JIKHe IBeTKH; MOUKH Ha 
HMYKHUX NoOeraX B CBOCM Pa3BHTHH oTCTaIH. Y pacTeHbUll, HaXOWANAXCA B 
YCJIOBHAX JIMHHOTO JHA, HOBbIX IBeETOUHbIX MOWUeK Ha BePpXylKax mMoOerosB He 
oOpas0BaJl0Cb, a HH2KHHE WBeTOUHbIe MOUKH B CBOCM pa3BUTHH OCTAHOBMVJINCb. 
B o60HX CJly4YanX OTUCTIHBO CKa3aJlOCb BJIMAHHE JIMCTbeB, HaXOJAULUXCA B 

YCJIOBHAX Pa3JIMYHOH JVIMHbI WHA. 

ComocraBJleHHe MOJIYYeCHHEIX JaHHbIX MIPHBOJHT K BbIBOLY, 4TO B pasBUTHH 
PacTeHbHll, BOSHHKaIOUIUX H3 BePXYyUICUHbIX NOYeK B YCJIOBHAX MpoOupouHo 
KYJIbTYpbI, HaOUOMaeTcA Ba nepHoga. B nepBlt NepHod pacreHbule oOpasyer 
JIMUb H€CKOJIbKO JIMCTOUKOB, He HMeeT elle KOPHeM HM HHTCHCHBHO pacTyujero 
cTeOJIA HM BCelesIO HAXOJHTCA MOA BJIMAHMEM BeULeCTB, MOCTYMaIOUlMX H3 MuTA- 
T@JIbHOH Cpelbl; B STOT MepHOA BJIMAHHE aCCHMHJIATOB, MOCTYMAaIOMUX U3 JHC- 
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FOUKOB, MaJIo 3aMeTHO. Bo BropoH MepHod pacTeHbule oOpasyer KOpHH, HH- 
e€HCHBHO pacTylHh noOer H MHOFOUHCJICHHBIe JIMCTOUKH, HM BJIMAHME BeIeCTB, 
MOCTYMalollMX H3 MHTATeJbHOH Cpebl, MeHee aPPekTHBHO, Tora Kak BJIMA- 
He AaCCHMHAATOB, MAYWMX M3 JIMCTbeB, CTAHOBHTCA Mpeod/lalaiolluM. 
IIpeqcraBueHHble B HaCTOAULeH CTaTbe LaHHbIe MOSBOJIAIOT CUMTATb, YTO WIA 
oe BoNpoca O NpHpose BeleCTB, BbISbIBAIOMIMX Mepexo, Moyek OT Bere- 
AaTHBHOFO COCTOAHHA K IBeTeCHHIO, MOXET ObITh YCHEWIHO HCMOIb30BaHa KYJIbTY- 
pe H30JIMPOBaHHbIX BepXyllieK pacTeHHH. Kak mNoKa3aHO B HacToslei pa- 
oTe, B 9THX YCJIOBHAX NO] BJIMAHHEM ae@HHHa HW KHHETHHA, BHECeCHHbIX B Cpesly, 
|PaCTeHbHlla NepHJVIbI, HAXOMALHECH B YCIOBHAX WJIMHHOPO JHA, OKAa3aJINCb CHO- 
‘COOHBIMH K OOpa30BaHHIO WBeETOUHBIX MOUeK. 
TakHM oO6pa30M, MOXHO MpeqnolaraTb, YTO OOMeH HYKJICHHOBbIX KHCJIOT 
B IeOM H TaKHe MPOMeKYTOUHIC MPOAYKTbI STOO OOMEHA, KaK a3OTHCTHIE OC- 
HOBaHHA HW HYKJIeO3HIIbI, CBA3AHbI C MpoleccaMH, OOYCJIOBJIMBaIOULHMH Tepexoy 
KOPOTKOJHEBHBIX BUOB K O6pPa30BaHHtO I[BeTOUHbIX OPraHos. 


WuctutytT dusnosoruu pacresui um. K. A. Tumupsasesa Tloctynusio 
Axkajemuu Hayk CCCP 29 VI 1959 


UWMTHPOBAHHAA JIATEPATYPA 
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Jlonnanp Akagemunu wayr CCCP 
1959. Tom 129, Ne 1 


PH3HOAOLHA 


B. A. WJIbAHOK 


OB AU3MEHEHWK YACTOTHOTO CHEKTPA 
IJIEKTPOSHUE®AJIOFPAMMBI YEJIOBEKA TPH JEMCTBHU 
MEJIBKATFOUIETO CBETA 


(II pedcmaenexo axademuxkom JI. C. Imepx 30 VI 1959) 


V3secruo (1,2), uro mpedesIbHO BLICOKaA YaACTOTA CBETOBLIX M@JIbKaHHH, YCBaH- 
BaeMad KOpol rouJOBHOrO Mo3ra YeOBeKa, He IpeBbliliaeT 50—60 ru. 

BayayehH HacTosleH paOoTbl ABJIAIOCb BbINCHeHHE BepXHero pelea ycBoe- 
HHA PHTMOB CBETOBbIX M@JIbKaHHH WH H3yYeHHe H3MeHeCHHH CMeKTpa IJIeKTPO- 
3HIedanorpaMMpl (SOT) B wHpoKoM MamasoHe YaCTOT Kak IPH JleHCTBUM CBeTa 
C PHTMOM MeJibKaHHii oT 5 Jo 120 B cekyHJy, TaK H TPH JeHCTBHH HeMeJIbKalo- 
mero CcBeTa MpH pa3HbIX YPOBHAX OCBeULeHHOCTH. 

Jina TOWHOrO aHasiH3a Kak M@JVICHHbIX, TaK HU OBICTPbIX NoTeHItMaton JOT 
6bIJI IPHMeHeH TapMOHMYeCKHH aHallu3aTop YouTepa, NepeelaHHbI HaMH TIpH- 
MCHHTEJIbHO K 3aauaM HacToAMero HccTeqoBaHHA. K HeMy ObIJIH H3POTOBJICHbI 
OJMHHalWaTb JONOJIHHTeCJIbHbIX CPHJIBTPOB, Mocwle yero aHaJIH3aTOP BbIeIAI 
u3 QOT 24 orjerbuble yactothl oT 1,5 Zo 480 ry. OrksIoHeHHe CurHasa Ha +1 ry 
OT YacTOT (PHJIbTPOB, BbIZeAIOULMX NOTeHIHaJIbI 2095 B 1 cek., aBaso 4/, am- 
IWIMTY II; 6olee BbICOKOUACTOTHBI€ (PHJIbTPbI ObIIH HACTPOeHbI HECKOJIbKO WIMpe. 

M3roToBJieHHbId HaMH JjaTYHK CBeTOBbIX M@JIbKaHHH oOOecneyHBasl mpak- 
THYeCKH MPAMOYFOJbHY!IO (OpMy CBeTOBOrO HMMYJIbca HM HeEH3MeCHHOCTb ee 
TIpH Ju0OOH MHTCHCHBHOCTH MeJIbKaHHi. OTHOUWeHHe JJIMTeIbHOCTH CBeTa K 
TeMHOTe IPH MeJIbKaHHAX ObIIO paBHO 1: 1. Purmuyeckui cBeT B Bue Kpyra 
TMaMetpoM 74 CM Maja Ha OevIbIii 9KPaH, PaCMoJOHKeHHbI Ha paccTosHHN 50 cM 
OT rla3 ucmbITyemMoro. OrpaxKeHHbIi 3KPaHOM CBeT H3MepAJICH Ha YpoBHe Ivila3 
HCMbITYeMOrO CYPbMAHO-Ie3HEBbIM (POTOSJIEMCHTOM C TOCJIeLYIOULUM YCHJIeHHeM 
@orTotToka. 

McnbiryeMbli HaxXOAHJICA B NOYexKaYeM MOJIOXKCHHH B TEMHOM SKpaHupo- 
BaHHOH KaMepe. CBeToBol pa3qpaxkKuTesb IIPHMeHsAVICA B TeyeHHe 50 cek., Mocule 
yero HCIbITYeMbIM HECKOJbKO MHHYT OTAbIXa. Bo Bcex ONbITaX PerHCTPHpOBa-~ 
Jiacb OST oT OMHOH M3 3aTbIIOUHBIX OOaCTeli Mo3ra IPH YHHMOJIAPHOM OTBe- 
7eHHH. 

O6pa6orka MpOTOKOJIOB OMbITOB Beach TOJIbKO TO YCpeHeHHBIM 3a 50 ceK. 
AaHHbIM aHalH3aTopa, a cama QOl cy2xKusla MOKa3aTeseM OTCTYTCTBHA apTedaK- 
TOB, HCKaxKalolulHX YaCTOTHBIM CieKTp. 

Tloubsyacb MOKa3aHHAMU aHalIM3aTopa HW YYHTLIBAA pasHoe ycusenue *puub- 
TpOB H YaCTOTHY!O XapakTepHCTHKy sHWedalorpada, MbI CTPOWJIH KPHBBIe, OT- 
parxkalole BEIMYHHBI aMIMVIMTY] pasHpix yactoT OO Kak B (oue, Tak H pH Jeli- 
CTBHH CBeTOBOrO pa3ApaxKuTeA. 

Brio oOcleqoBano 62 yenoBeKka B Bospacte 18—30 ser. 13 Hux 6nII0 oTO- 
Opano 12 ucnbiryembIx, y KOTOPBIX XOPOUIO ycBauMBaeTcaA PHTM 72 Hi BbIIe B Ce- 
KyHAy. C oroOpaHHbIMH MWaMu OpiIo mpoBezeno 120 onpiros. 

@onosble cnekrppl JOT, nowyueHHble B TeEMHOTe, Y Pa3HbIX HCIBbITYeMBbIX 
OKa3aJIHCb pa3JIMUHbIMH. Ha puc. | npuBewenbl THNHUHbIe, HO HavGoulee oT- 
JMuaiollveca Apyr oT Apyra yacToTubie cmekTpp JIT. 
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B mepBom clyyae (pce. 1a) uMeeTca cpaBHUTeIbHO Oombuaa — oKovI0 10 uB— 
pequaad amnauryya a-yactote 1] *. AMnuaiurylbI coceqHuX 4YaCTOT pesKO Mallar 
48 oOnacTH 1,5 u 20 ry paBHEr IpumMepHo 0,3—0,4 ws. Ipu uacrore cape 20 ry 
AMIVIMTYAbI CTAHOBATCA elle MeCHbLUe H OUCH MWIaBHO CuaaioT K 480 ru, RocTH- 
Tax 3eCb BeJIMYHHbI NopsyKa O,1 us. 
B mporHBonoioxKHom ci1yyae (puc. 16) a-yacrora 11 Bpripaxena oueHb csa6o, 
3aTO OCTAJIbHbIe YaCTOTLI HMEIOT OTHOCHTEIbHO OOVJIbIIYIO BeJIMYHHY — ACHO 
BUJHbI NHKM B OO/aCTH WebTa-, TeTa- H OeTa-PpHTMOB, aMIVJIHTYAbI KOTOPbIX 
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Puc. 1. Ycpequenupie aMnauTyAbI pasHEIX uacToT SOT uenopeka. 

J — B core oO pasqpaxutenx, 2—mpM pa3qpaxxeHHH MembKalo- 

IHM CBETOM pa3HOH 4aCTOTbI (OCBELJeEHHOCTbh Ha 3pauKe, 50 JK). 

a — ucnbityemp A. V., aprycr 1958 r.; 6 — ucnbityemaa K. B., 
HOAOpb — AeKaOpb 1958 r. 


JocruraioT nopsayka 0,8—1 ws. Oxnu Kpyro nagatoTt 700,3 us k 40 ru u 3aTem 
[lIaBHO CHWKatoTcA, NocTuraa K 480 ry BerM4uHHEI NopayKa 0,1—0,15 up. 

Y JIMIL C pe3KO BbIPaXKeHHbIM G-PHTMOM, KaK MpaBHJO, BEMYMHA BbI3BaHHbIX 
MOTeHUMAaJIOB Oblia OTHOCHTEIbHO M@HbLIe, MIPH¥YeM YCBaHBaJIHCbh TOJIbKO CpaB- 
HHT@JIbHO HH3KHe PHTMbI— He Bblle 70 ry (pue. la). B mpHBosuMom mpHMepe 
HaHOO/bIUUaA AMIVIHTYa YCBOeHHOrO PHTMa — OKOIO 3y4B —HaOulofalacb B 
TOM cJlyuae, KOra pHTM MevIbKaHHi Obit paBen 40 ru. IIpu Bcex ocTaJIbHbIx 
yacTOTaX M@JIbKaHHH aMIJIHTYIbI OKa3aJIHCb 3HAYHTEIbHO MeHbIe. PuTM cBe- 
TOBbIX M@JIbKaHHH MeuHbile 15 u Oombue 60 TIL y TakKHX HCMBITYeMBIX BOOOILE 
He YCBaHBaJca. 

Y JIMIL C MOXO BbIPaKeHHbIM G-PHTMOM AaMMJIMTYbl YCBOCHHBIX PHTMOB B 
OOJIbIMHCTBE CJIYUaeB ObIIM OTHOCHTEJIbHO OouIblIe, a WHalas0H YCBaHBaeMbIxX 
puTMoB — 3HayHTebHO uIMpe (puc. 16). B atom calyyae syle BCero YCBaHBall- 
CA PHTM MembKaHHH 10 BCeKyHAY, MpHueM aMIIMTYa 9TOM YaCTOTHI ocTuraa 
oueHb OOJIbIIOH BeMYHHbI — NopxyKa 10 us. Ilo o6e cropoHbr of MaKCHMyMa 
BCJIMUHHA BbISBAHHbIX MOTeHUMaJIOB Maala, ocoOeHHO pesko K 5 ri. Y TaKuXx 
MCHBITYeMBIX [Halla30H YCBaHBaeMbIX PHTMOB Obl WHpe — oT 5 Jo 96 B ceKyHAy. 
YcsBoeune uactot Jo 96 B ceKyHAy HaOsoamocb y 6 u3 62 ucnbiTyempIx. Ecau 
CYIMTb MO KPHBbIM, COCXHHAIOWJHM BePUIHHbI aMIIHTY BbISBaHHbIX MOTEH- 
WMaJlOB Ha Pa3HbIX YaCTOTaX, TO MOXKHO MpeMOaratb, 4TO MIA UCIMbITYeMbIX 
TaKoro THMa BepXHAA rpaHulla yCBaHBaeMbIX PHTMOB IPH OCBeULeCHHOCTH Ha 


* AMMJINTYa OLHOM, JaxKke JOMMHMpYylolleli, uaCTOTbI O-PpHTMa, BbIeTeHHO u3 QO ocrpo 
HACTpOeHHbIM (HJIbTPOM aHaJM3aTOpa, SHAYHTeIbHO MeHbIle, YeM CYMMapHad aMIIIUTyZa 
BCeX 4aCTOT O-pHTMa. 


229 


3pauKke 50 IK wlexKUT rye-TO Nocue 100 ri, a y HEKOTOPbIX H3 HAX — Jake 4 
nocse 120 ry. Jia OoubUIMHCTBa JIHIL BePXHAA TpaHblla YCBaWBaeMbIX 4Yac- 
TOT He Mpepbitata 72 ru, a y wacTH ucrbITyemplrx — axe 40—60 ru. Cre- 
WyeT OTM€THTb, YTO Y HEKOTOPbIX H3 HUX Mb! BOOOUIe He HaOOJaIH YCBOeHHA 
KaKHX-JIH60 PHTMOB, Jlaxke HH3KHX. 

B Hallux onbiTax Obl HCCeOBaH BTOPOH BeCbMa CYUIeCTBeHHbIH BOMpoc — 
O BJIMAHHH MHTCHCHBHOCTH MebKaHHi Ha BeJIMYHHbI YCBOeHHBIX PHTMOB. Mx 
aMILIHTYAbI H Mala30H B OO/IbLIOH CTe- 
MeHH 3aBHCeJIH OT APKOCTH Me€JIbKaloullero- 
cBeTa: 4e€M OHa ObIIa BbILWe, TEM OOJIb- 
Iyio YaCTOTY MeJIbKaHHH ycBanBaJla 
KOpa rowoBHoro mosra (pue. 2). IIpu 
50 JIK yCBaHBaJIMCb HE TOJIbKO HH3KHE 
PHTMbI M@€JIbKaHHH, HO WH TaKHe, KaK 
80, 96 u axe 120 BcekyHyay*. IIpu 
YMeCHbII€HHH OCBEUICHHOCTH OoJlee BBI- 
COKHe PHTMbI MepecTalwoT YCBaHBaTbcA. 
Tak, up 10 1K ycBaMBaloTCA PHTMbE 
He Bhiue 80 ru; mpH 2 JK — He BBILUe 
60 rn; mpu 0,4 mK — He Bbmue 40 ru; 
pv 0,08 1K He Ble 35 ru. 

Takoe CTporoe CoOoTBeTCTBHe MexK]Y 
HHTCHCHBHOCTbIO M@JIbKaHHH HW mpe- 
J€IbHO BbICOKOH YacTOTOH YyCBOeHHA 
HaOwOfallocb Y BCeX MHCIbITyeMbIX. 
O6paiaeT Ha CeOA BHHMAHHe TOT (pakT, 
UTO OTHOCHTeJIbHaA aMIWIHMTYLa YCBOeH- 
HbIX PHTMOB Ha BBICOKHX 4acTOTax 
IIpAMO COOTBeTCTBYe€T MHTCHCHBHOCTH 


Puc. 2. YcpeqHeHHbI cbOHOBLIM “acTOTHBIH pasqpaxuTeA — OHA BbILe IPH Oodb - 


cnektp 990 u amnautyapt ycBoenupix put- WICH OCBeILeHHOCTH. 
MOB IPH pa3HOH OCBeUIeHHOCTH HU pa3viHu- OgHako B OONacTH HH3KHX PHTMOB. 


HOH wacTOTe MeIbKaIoulero CBeTA. O6o3Ha- y 60bIUHHCTBAa HCIbITYeMbIX MaKCH- 
soa 3 jolmeanes Nata sa patios MaJIbHad aMIWIHTYa YCBOeHHOrO PHTMa 
HaOodalacb MPH OTHOCHTeIbHO cCuJla- 
ObIX OCBeIL€HHOCTAX — MOpaAyKa 2 JK. 
IIpu Oomee BbICOKMX H Ooslee HH3KHX YPOBHAX OCBELLeCHHOCTH BeJIMYHHA BbI3- 
BaHHbIX MOTCHIHaJIOB Oba OTHOCHTEJIbHO MEeHbILIEe. 

B 3aKJIIOUeHHe PaCCMOTPHM H3MeHeHHE BCero YacTOTHOrO cMekTpa SOT nox 
BJIMAHHEM KaK HelIpepbIBHOFO, TaK HM MeJIbKatoulero cBeta. IIlpu pasaqpaxenuu 
MIOCTOAHHBIM CBeTOM (pHc. 3 a) MpoHCXOANT pesKoe Nayenue aMMIMTYA Bcex uac- 
TOT rpynnbi a-purma (9—12 ru), axe B TOM cmyyae, Korgqa BOOT ner BeIpaxkeu- 
HOFO G-pHTMa. Y HeEKOTOPbIX HCNBITYeMBIX TaKXKe 3HAYHTEbHO MOHHKAalOTCA aM- 
nIMTYy Ab yactoT 15—30 rn. Beswwunua Bcex Apyrux NoTeHWuasos, Kak MpaBuo, 
TaK%Ke CHHKaeTCA, HO MeHee 3HAUHTeJIbHO. CielyeT OTMETHTb, UTO H3MeHeHHE 
ocBeleHHocTH oT 0,08 go 50 mK mpakTH4uecKH HHKaK He CKa3bIBaJlOCb Ha Be- 
JIMUHHE JelpeccHW G-pHTMa HW CHHXKeHHH aMIWVIMTYA Bcex Apyrux wacrTor. 

IIpu BoseHCTBHH MeJIbKaIOWIHM CBeTOM, KOra H3-3a MaJoll MHTCHCHBHOCTH 
MeJIbKaHHi WIM 2Ke W3-3a UX OOOH YaCTOTLI KOpa FOsIOBHOFO Mosra He YCBaH- 
BaJla 9TOT PHTM, YaCTOTHHI clekTp OOT H3MeHsAJICA MPHMEPHO Tak 2Ke, Kak H pH 
HeMpepbIBHOM cBeTe (pyc. 36). 

B cilyyae YCBOeCHHA PHTMOB CBETOBEIX MeJIbKaHH Takxe HaGwOMaetca (puc. 
3 6) OObIyHaA JelpeccHA G-pHTMa HM HeKOTOPOe CHWKeHHe aMIMINTY MHOTHX 
Wpyrux uacrot. Hapsqy c 9THM MMeeT MeCTO pe3KOe NOBLINCHHe BeHUMHBI 
BbISBaHHbIX MOTeHWMasoB. []poucxoquT Kak Ob «MepeHB»y 9HeprHu H3 OJHHX 


2 40 bh 80 0 120 40 t0cZy 


* Tipu Oonee BEICOKHX YPOBHAX OCBeUeHHOCTH Ha 3pauKe (250 aK) HaOmMoganoch yc- 
BOCHHE PHTMA CBETOBLIX MC/IbKaHHM 3HAYHTeMbHO Oomee BEICOKOH yacToTEI — 160 B cexynazy. 
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yuacTKOB CMeKTpa B Apyrke. Sto HauG6oulee MmpocTtoe H3MeHeHHe YaCTOTHOTO: 
cnektpa OOF npn ycsoeuHu putma. 


Hispecruo, uTo Jake Mp pusyanbHom anause SOL MoxwHo uuHora Habm0 
aTb NOABJEHHE HE TOJIb- 
KO BbISBaHHbIX MOTeHILH- 
aJIOB, HO H TaK Ha3biBae- 
MBIX Be€PXHHX TapMOHHK 
HM cy6rapMoHHK. 

B HallMx onbitax Bepx- 
HHe TapMOHHKH BO3HH- 
KaJIHW KaK IPH HH3KOH, 
TaK H IPH BbICOKOM yac- 
TOTe M@JIbKaHHH (pune. 3). 
Japan MesIbKaHus Cc yac- 
ToTOH 5 u 10 B cekyuHyy, 7% 
MBI Nosyuasu rapMonuku, 7 
Bp 2, 3,4, Su take BG 
pa3 NIpeBbliaiouue pHTM 
pa3qpaxutTeia. Han6omee 
BbICOKHe TapMOHHKH (80 
H 96) uMelH MecTO IIpH D 5] BM 12 20.048 12 Iypy 
yactoTe MebKanuli 40 un ey 0 
48 B ceKyHJY. % te 

OyHaKO B OTIHUHEOT Wf 
BePXHHX TaPMOHHK, KO- 
Topple HaOsoLaiuch y 
BCeX HCIIbITYeMbIX, Cy6- 
rapMOHHKH OblIH OOHapy- 
XKeHbI JIHUIb Y 2 H3 HHX, 
M TOJIbKO Ip OCTaTOUHO 
OouIbuIOH HHTCHCHBHOCTH 
MebKaHHi (40—60 B ce- 
KYHAY, puc. 3 Q). 
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Takum o6pa3oM, nowly- 
YeHHbIe JaHHble MOKa3bl- 
BaloT, 4YTO KOpa ToOJIOB- 
HOrO Mosra cmoco6Ha yc- 
BaHBaTb JOBOJIbHO BBbICO- 
KHe€ UaCTOTLI MeJIbKato- 
ukero CBeTa H, YTG OCOGEH- 
HO CYUICCTBeHHO, VIH- 
T@JIbHO paOoTaTb B 39TOM 


Puc. 3. Tunuunpre "u3meHeHHa wacToTHoro cneKTpa SOI, 
BbIPaxKeHHbI€ B MpowenTax K ouHy (cboH — ropH30HTaJb- 
Hbie JIMHHH). Q@— pH eHCTBHH HeMesIbKaloulero cBeTa; 
OCBEMLCHHOCTb Ha 3pauke 2 1K; HcnBITyempli X. B., 12 XII 
1958 r.;6—O—npu yelcTBHM MeJIbKatomlero cBeTa: 6 — 
yacToTa MewbKaHHli 80 B CeKYHAY; OCBEeIICHHOCTb Ha 3pauKe 
0,08 mK; ucnprryempri JI. IO., 17 XI 1958 r.; ¢ — uacrora 
60, ocsemeHHocTb 50 wK; ucnbityempt ©. K., 23 VIII 
1958 r.; eg — uactrora 20; ocBelleHHOCcTb 2 WK; MCMbITyeMbIi 
M. B., 25 VII 1958 r.; 0 — uactotra 60; ocBelleHHOCTb 


50 mk; ucnpiryempi M. B., 25 VIII 1958 r. 
puTMe (mpeqBapuTebHbIe 


OMBbITLI NO3BOJIHJIH YCTaHOBUTb, YTO YCBOCHHbIM PHTM HaOMOMaJICA BCe BpeMsa 
B Teyenue 30—40 mu. HelpepbIBHOTO JelHCTBHA pa3paxuTea). 
JinutTebHoe jlelicTBHe BbICOKOM uaCTOTbI MebKatroulero cBeta (100 pa3 B 
C€KYHAY) HMeeT MeCTO IPH JIKOMHHECILEHTHOM OCBeIICHHH, KOTOPOe BbI3SbIBAacT 
Y MHOrHX JIM, NOBbILeHHy!0 yTOMAsAemMocTb. Moxkxo MpesnolaraTb, 4TO B OC- 
HOBe 3TOrO actbeKTa JexKUT MOHMKEeHHE PAaOOTOCMOCOOHOCTH KOPKOBbIX KJICTOK, 
BbIHY2KICHHBIX JJIMTebHOe BPeMA PadoTaTb B Oosee BbICOKOM, H€ CBOMCTBEHHOM 
HM B OOBIYHBIX YCJIOBHAX PHTME. 
VWHCTHTYT BBICIUeH HeEpBHOM JeATeJIbHOCTH 
AxkaylemunH Hayk CCCP 
MockosckHit rocyapcTBeHHbIii YHHBepCUTeT 
um. M. B. Jlomonocosa 
IMTHUPOBAHHAS JIATEPATYPA 


1H. Jasper, Psychol. Bull., 34, 411 (1937). 2 A.T. Kon 108, Bompocn Teo- 
pHu H MpakTuKH 9neKTposHuedanorpapun, JI., 1956, crp. 96. 


Tloctynusio 
25 VI 1959 
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